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• Sea-Horse V-100, V-85, V-65! V-4 power 
custom "fitted" for big boat thrust and speed. 

• Five to ten times longer spark plug life, in- 
stant starts, all-speed smoothness with Power/ 
Pulse solid-state ignition. New on V-85 and 
V-65 . . . proved on V-100. 

• Foolproof warm-ups with new thermo-elec- 
tric choke on V-100 and V-85. 

• More power — V-85 and V-65 are both up 
5 horsepower. 

• Improved fuel economy — result of new re- 
finements of Johnson's basic V-4 design by its 
Tech Center originators. 



• Johnson V's are the result of continuous re- 
finement of V-4 design by its originators. The 
"quality in depth" of Johnson V-4's is backed 
by our famous two-year warranty**. See your 
Johnson Dealer — he's in the Yellow Pages — 
or write for free catalog on the most power 
choices in outboards (iVi to 115 hp). Johnson 
Motors, Waukegan, III. 60085, Dept. PM-86 

^ 'Not merely warmed over 

mJonnson 

FIRST IN DEPENDABILITY 

Divisian Oulbdard M^nnr Corp<nation 

••For 24 rnonlhs after purchase, Johnson Motors will replace or repair without cost 
to the origmal purchaser any part of its manufacture which, upon inspection, proves 
to have failed in normal pleasure use due to faulty material or workmanship. 



From this razor on, shaving will never be the same. 




With new Solid State design, the 
amazing Schick Retractable goes 
beyond any shaving instrument 
you've ever known. 

Never before has a razor shaved 
so close with such convenience 
and comfort! 

Never before has a razor been 
completely self-protected! The 
Schick Retractable doesn't need 
a separate case or headguard— 
both are built right in. The shavingg 
head simply retracts inside, and 
the whole compact unit can be 
stored on your cabinet shelf. 

THE NEW SOLID STATE 
SCHICK RETRACTABLE 




SCHICK WILL PAY YOU $3.00 TO 61 . 
THE SHAVE OF A LIFETIME! Once youV 
used the Retractable, we're sure you'll 
recommend it to your friends. So we'll 
refund $3.00 of the price you pay. 
You save money, and we get more Schiti 
triers. Ask your dealer about details. 
Offer good on all Retractable models 
except #2000; expires June 30, 1968. 



no Other razor... opens like this... cleans like this... retracts like this. 



^ ® MICHELIN TIH 



E CORP. 196S 




40,000 
mile 
tread wear 
guarantee 

Virtual 
elimination 
of punctures 
and lilowouts 
Up to 10 7. 
gas economy 




It's all wiapped up in this. 



Guarantee given by MICHELIN 
TIRE CORPORATION covers re- 
pair, credit or refund at its 
option. Credit or refund based 
on consumer's original pur- 
chase price and proportion of 
mileage run. 
(See us for details). 



Maximum 
all-weatlier 
traction 
Easier 
steering 
Quicker 
stopping 
Smoother 
high-speed 
driving 



• Bibendum the tire man. Michelin's trademark of Quality since 1891. 



68-1742 



MICHELIN 
'X'RADIAL 



CONSULT THE YELLOW PAGES FOR YOUR NEAREST MICHELIN DEALER 
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What 
a torch! 



• It burns for hours on butane gas. 
Adjusts from pinpoint to blowtorch flame. 
It's lightweight, compact, easiest to handle. 

• It's non-clogging... cleans Itself. 



only $ 

It's the Ronson 

Varaf lame Torch 



RONSON 

The people who keep improving flame. 




STARTS CMABCOAL f IBES. 



ALSO AVAILABLE IN METAL KIT WITH 
PROFESSIONAL ACCESSORIES S1I.95. 



This great new Ronson Torch is perfect for hundreds of household and 
hobby uses. It uses the same fuel used to fill famous Ronson Varaflame® 
lighters. .. Ronson Multi-Fills, available everywhere! Comes complete with 
large size Ronson Multi-Fill® fuel injector, and big instruction and idea book. 
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Kentucky 

Straight Bourbon 




^'^^e true old-^^f* 





do it yourself 

Make yourself the greatest home 
bartender in town. Just send $3.50 to 
Early Times Glass Offer*— P.O. Box 
1080, Louisville, Kentucky 40201. 
We'll send you a set of 6 Giant 15 oz. 
Early Times Jiggers. Or send $3.00, 
for a set of 8 Early Times XQVi oz. 
Highball Glasses. They're beautiful, so 
get both sets while they last. Do it now. 



*offer valid only where legal 



THE TRUE OLD-SmE KENTUCKY BOURBON 
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Copj I /j:i.uu I material 



dhe lazfTipe 
dbbacco 




Lights easy — 
takes its own good time 
about burning. 



Bond Street doesn't rush you. Given 
a good stream, you can catch four or 
five fat trout while just one pipeful is 
burning its slow and lazy way to the 
bottom of the bowl. All during the 
smoke, you'll enjoy the gentle taste 
(and don't be too surprised if a pass- 
ing sportsman has a complimentary 
word about Bond Street's pleasant 
aroma). 

Bond Street burns slow because it 
has a combination of plugs and flakes, 
for smooth and steady burning. If 
you're not in too much of a hurry, go 
to Bond Street. And taste what you've 
been missing. 




LEHERS 

TO THE EDITOR 
Down with super-dupers 

That item about tire grading in the April 
Detroit Listening Post (page 22) hits a re- 
sponsive chord with me. I'd like to see 
about four tire grades from A (best) to 
D (cheapest) and do away with the seven 
or eight super-duper designations now in 
use. I cannot for the life of me understand 
tire nomenclature — and I am a buyer! 
Oklahoma City, Okla. Lester Lloyd 

Wrong author 

Somehow I was given credit for being 
author of Build This Cartop Pontoon Boat 
(page 150, Feb. PM). Although I helped 
produce some of the drawings, the boat 
was designed and built by Davis Pratt, co- 
chairman of the Department of Design, 
Southern Illinois University. 
Skokie, III. David M. Swartwout 

Or count on your fingers 

A Computer in the Basement? (page 77, 
April PM) is a great story. It might be a 
good idea to publish the plans for the com- 
puter. 

BoxFORD, Mass. Dana Gould 

That computer would take about all the 
rest of our pages for the whole year. How 
about an abacus? 

If you drive, don't breathe 

In regard to auto safety: Why not have 
a built-in breath sniffer in a car? If your 
breath is too strong, the auto will not start. 
Independence, Kans. Walter Upton 

It could be awfully embarrassing if you 
hadn't been drinking. 

The case for fog lights 

In your February Drivin' With Dan 
(page 40) you printed a question about 
the value of yellow fog lights. 

There is scientific reasoning behind the 
use of amber lights in fog. 

Fog is a suspension of a liquid in a gas, 
a colloid, or more accurately, an aerosol. 
In a colloid the suspended particles scatter 
light. 

Visible light has a wavelength of 4000 to 
7200 angstroms. Colloid particles may be 
several thousand angstroms in diameter; 

(Please turn to page 8) 
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WHY DON'T 




Think you may be turned down? 
Here's how ambitious men get 
important promotions without 
even having to ask. 

If it's been a long time since you've 
celebrated a raise in salary, ask 
yourself why. Are you really worth 
more money? If you're not sure, 
look again at men who have moved 
ahead... men so clearly marked for 
promotion that when it came it was 
just what everyone expected. 

How did they do it? The most 
usual answer: through special 
training. Special training is the 
direct way to increase your per- 
sonal value, your income, your 
rate of advancement. Soon other 
employers are likely to seek you 
out— because many important po- 
sitions today are going begging for 
lack of qualified people to fill them. 

For more than half a century, 
LaSalle has trained men and 
' women for higher success in busi- 
ness. More than 100,000 students 
enroll each year in low-cost 
LaSalle courses. Why not start to- 
day to get out of the ranks of the 
untrained and prepare for leader- 
ship? Without interfering with 
your present work — using only 
your spare time — you can qualify 
for the career opportunity of your 
choice through home study. 

Mail coupon for free booklet de- 
scribing the training that interests 
you. LaSalle, 417 S. Dearborn, 
Chicago, Illinois 60605. 
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LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution • 417 South Dvarborn, Dept. 78-190. Chicago, Illinois 6060S 

Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below 

DRAFTING 

Q Complete Drafting 

INTERIOR DECORATION 

[~1 Professional Training 



COMPUTER PROGRAMMING 

r~l Complete Training 



ACCOUNTING 
n Complete Accounting 

□ Income Tox ^^y^ COURSES 

□ Accounting Fundamentals g Bachelor of Laws Deg 



HIGH SCHOOL 

Q High School Diploma 
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□ CPA Training 
Q Modern Bookkeeping 

BUSINESS MANAGEMENT 
Q Complete Business 

Management 
Q Credit and Collections 
n Office Management 
[H Personnel Management 
Q Sales Management 

REAL ESTATE 

Q Complete Real Estate 

HH Real Estate Brokerage 

Q Real Estate Management 

/nfcretfed in a coreer 

not listtd? Writ* her*: 



Q Business Low 

□ Insurance low 

Q Claim Adjusting Law 

□ Low for Police Officers 

STENOTYPE 

Q Machine Shorthand 

TECHNICAL COURSES 

r~| Air Conditioning, 

Refrigeration, Heating 

□ Diesel 

TRAFFIC « TRANSPORTATION 

r~l Complete Traffic Mgf. 
Truck, Air, Rail, Sea 



ART TRAINING 

O Commercial Art 
□ Oil, Water Color 

Painting 
Q Complete Training 



CAREERS FOR WOMEN 

□ Accounting 

LANGUAGE INSTRUCTION ^ bookkeeping 
r-i - . U Commercial Art 

U French 

n Spanish 



MUSIC INSTRUCTION 

□ Piano 

□ Guitar 

□ Other: 



□ Computer Programming 

□ Dental Assistant 
Q Interior Decorator 

□ Real Estate 

□ Secretarial 

□ Stenotype 



Name Age Apt. No.. 

Pleise print arelully 

Address County 

City& 

State Zip No 



Occupation Working Honrs . 



■ A.AI* a 



.P.M. 



JUNE 1968 



Get with the 
COOL 
ONE! 




AFTER SHAVE LOTION 



There's Somethin g 
About An 
AQUA VELVA 
Man! 




New Refreshing FROST LIME in your shave, too! 
AQUA VELVA Silicone Lather FROST LIME SHAVE 
for a silicone-smooth shave. 



LETTERS 

(Continued from page 6) 

it is easily shown that if we reduce the 
particle size in a colloid we will not have 
any reflection of light. Now, what if we in- 
crease the wavelength of the incident 
light? The same thing! 

Yellow light has a longer wavelength 
than white light. Yellow fog lights will not 
produce the haze that regular headlights 
would. 

CoRVALLis, Ore. Dale Ronsin 

Ammunition for owner 

High in Style, Low on Mileage (page 98, 
March PM) describes the Chevy Chevelle 
exactly. It's what I've been trying to tell 
my dealer, who holds to the view that 
General Motors can do no wrong or build 
no gluttons. Your article, of course, did 
not please him, but provided me with good 
ammunition in our negotiations. I only 
wish your article had come out before I 
bought my Chevelle. 
Windsor, N.S. H. G. Searle 

No broken wrist now 

In your January Owners Report on the 
Rambler American (page 117), you show 
a picture of a door handle that you de- 
scribe as a "wrist breaker." Well, it is — 
but I solved the problem on my Rambler. 
I simply removed the handle and put it on 
facing up. It works very well. 
Croydon, Pa. William Tuliback 

Great idea! However, one word of cau- 
tion to Rambler owners. The tip applies to 
'67 Ramblers only; the '68s have entirely 
different door handles. 

Wants mightier Mini 

In your comparison of the new Honda 
N600 with an Austin Mini (Handy Little 
Honda, page 88, March PM), you gave 
the impression that the Mini is not a very 
good car. I realize that you used an 848-cc 
model but I feel that if you road-tested 
an Austin Mini 1275S, you would see how 
good the Mini is. 

Indio, Calif. Tim Gaul 

But that 848-cc Mini engine is already 
bigger than the 599-cc powerplant in the 
Honda 600! 

Best bargain 

The quality and scope of your fine pub- 
lication make it the best bargain on the 
newsstand today. 

Arlington, Tex. George A. Ten Eyck Jr. 
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We put fiber glass in FGA* shingles 
for the same reason it's in boats: 
low maintenance. 



J-M s new FGA* shingles team fiber glass with asbestos, 
tor long life and extra protection from weather This 
means low maintenance, because fiber glass in shingles 
(as in boats) resists rotting, cracking, curling and warping 

You also get extra fire protection with FGA shingles 
They've been awarded the Underwriters' Laboratories 
Class A fire rating. The highest given. And our 
Seal-O-Matic® feature makes them exceptionally wind 
resistant. They've actually withstood hurricanes 

When you replace your roof, do it with FGA shingles 
They come in 14 wife-pleasing color blends mfw\ 
Your J-M dealer has them. Drop in. 2/51 

*Johns-Manville trademark. JohnS-MdnVlllG 
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AUTOMOTIVE 



Drivin' with Dan 

Can a car ownertrustthe manufacturer's recommended 
service schedules? What's the minimum age for racing 
drivers? What do you think of turbine race cars? Dan 
Gurney answers these and other provocative questions 





DAN WRINGS OUT 

his sleek '68 Champ- 
ionship Eagle in test 
runs at Riverside 
Raceway. He report- 
ed the car as exceed- 
ing his hopes for new 
chassis and engine 



Q. / don't like the idea of turbines racing any- 
where (much less Indianapolis), but it seems the 
four-wheel drive is a pretty good one. What do 
you think? — Jim Vincent, Bloomington, Ind. 

A. We're eye-to-eye (or is it ear-to-ear?) on 
turbines. Besides the difficulty of properly 
handicapping turbines as we do piston en- 
gines, and the question of how relative they 
are to motoring in general, I feel their lack 
of sound removes one of the most exciting 
aspects of the sport. And yes, four-wheel 
drive is a good idea for all types of racing 
cars. So far, the biggest drawback has been 
development of a reliable system for racing 
and being able to spare the power to operate 
it. Progress is being made, though, and we'll 
probably see widespread use of four-wheel 
drive in the near future. 

Q. / just bought a go-kart. Where can I practice? 
-Bill Scheeler Jr., Westbury, N.Y. 

A. Finding a place to practice is one of the 
toughest problems an aspiring driver has to 
solve, but you're more likely to find suitable 
spots with a go-kart than with a larger 
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machine. With permission, a large parking 
lot will do nicely. Just make sure it's empty 
and be very careful of the proximity of walls, 
telephone poles, and so on. You'd be sur- 
prised how far you can go sometimes when 
you're out of control. 

Q. I'm a girl, 15 years old, and I like to help 
my father and brother work on their cars. Some 
people say I should leave this work to the men. 
Do you agree with them? — Gail Beebe, Fort 
Wayne, Ind. 

A. Well, it does seem a bit like a man knit- 
ting, but if you enjoy doing it, more power 
to you. 

Q. Do you think a car owner can trust a manu- 
facturer's recommended service schedules, or 
should a passenger car be serviced more often? 
I suspect they may be trying to relieve dealers of 
nonpaying customers. — Jim Redmond, Fresno, 
Calif. 

A. I'd be inclined to go along with a manu- 
facturer's recommendations, but would stay 

(Please turn to page 12) 
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General Tire 
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tires to carry 

campers, 



TV sets,food, 
trailers,pets, 





childreii, 
wives and 



numerous 
other things. 




Exceptional toughness. Traction. Mobility. Dependability. That's what 
you get in General's special tires for campers, trailers, pick-up and 
utility trucks. They put more tread on the road. Float across soggy 
terrain. Carry heavier loads with ease. Cushion the cargo's - and 
driver's - ride. And deliver long, safe mileage. For very special 
tires, see your General Tire Specialist's complete line. Stop in today! 
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DRIVIN' WITH DAN 

(Continued from page 10) 

on the alert for any unusual problems. Ser- 
vice is a big part of selling cars and I doubt 
any manufacturer can afford to risk mislead- 
ing customers just to ease the servicing load. 

Q. Why doesn't Mercury adverfise your River- 
side 500 stock car win in a Cyclone?— Billy 
Smithwick, Rock Hill, S.C. 

A. Because I was aboard a Ford Torino. The 
Cyclone couldn't be made ready in time. 

Q. Is it true various international sanctioning 
bodies are trying to eliminate Le Mans-type 
starts? I think they're great!— Ben Huntley, 
Chicago. 

A. Seems so, but I understand they are still 
being used in enduro-type races both here 
and abroad. A Le Mans start is interesting to 
watch, but it can make for some hairy mo- 
ments for the drivers. Also, where a large 
number of competitors are concerned, it's 
difficult to prevent wholesale cheating on the 
countdown. Personally, I always got a kick 
out of peeling off a couple of false starts, 
just to keep the officials loose. 

Q. Do Grand Prix cars use the same kind of fuel 
as Indy cars?—R. J. Rollins, New Orleans. 

A. No. Formula I, or Grand Prix, cars must 
run on pump gas. Methanol is the big fuel at 
indy, although the use of nitrates is in- 
creasing. 

Q. I'm confused about the Italian Grand Prix. 
Some diagrams show a course 6.2 miles long, with 
some parts of the track passing over other parts, 
while other layouts show a 3.6-mile course with 
no passovers. Can you explain this? — Michael 
Carver, Brigham City, Utah. 

A. The Italian GP has several options. The 
race hasn't been held on the full circuit since 
1961, when it included the banking that 
passes over the road course. The concrete 
banking became so rough through the years 
that it was terribly hard on suspensions. So 
rather than build special cars and tires for 
only one race, the banking was abandoned. 

Q. What do you think about a Buick 445-cu.-in. 
engine for racing?— David Watson, Sullivan, Ind. 

A. While it's probably a darn good engine, 
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it doesn't fit any particular racing formula 
in which I'm involved, so I really don't know 
much about it. Just about any of the current 
crop of U.S. V8s can be made to go very well, 
but unless you're a real lone wolf, I'd stick 
to the well-known racing plants. 

Q. Do you let God have a part in your driving 
skill?— Reggie Clark, Clarksville, Ark. 

A. Certainly, but I also try to do the best job 
I can and avoid leaving it all up to God. 

Q. Hove you ever given any thought to driving a 
sprint car?— Mike Turner, Gardena, Calif. 

A. Yes, I have. I've watched a lot of sprint 
car racing and I enjoy it as a spectator. But 
the prestige and purses are greater in other 
types of racing, and I've never been able to 
justify my driving a sprint car. 

Q. How old does a fellow have to be to start 
racing?— Malcolm Lovelace, Springfield, Ohio. 

A. You can start at any age as long as you 
are not on public roads. At Indianapolis, the 
minimum age is 21; at most other tracks, 18. 
Forgery, by the way, is against the law. 

Q. In racing, what does it mean when they say a 
car is "out of shape"?— George Bender, Toledo. 

A. Strictly speaking, I suppose it means the 
car is out of control. I say "suppose" because 
there are times when a car is off-line, or in 
an attitude other than what is the theoretical 
ideal. Such a car, while not necessarily out of 
control, is nevertheless deemed "out of 
shape." If, on the other hand, you read or 
hear that a driver "lost It," you'll know he 
did in fact lose control. 

Q. How come you haven't written a book about 
your racing career?— John Smock, Buffalo. 

A. One thing at a time, John. Right now I'm 
up to here in my racing career and I just 
don't have time. I hope to someday. 



If you have questions on racing, high-performance 
and everyday driving techniques, send them to "Driv- 
in' with Dan," c/o Popular Mechanics, 575 Lexington 
Ave., New York, N.Y. J 0022. Questions cannot be 
answered by individual letters. Questions on mainte- 
nance and repair should be addressed to the Auto 
Clinic (see page SO). 
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New TUNG-SOL headlamp 
minimizes the One-Eye Menace 



when it burns out 
it keeps on glowing! 




Amazing New 

g](LDiiir'dI<o>g)l0" 

safest headlamp 
on the road! 



Now you can protect yourself from the 
dangers of sudden headlamp burnout. 
And the one-eye menace can finally be 
driven off the highway. The Tung-Sol 
new Guard Glo^" headlamp has an extra 
reserve filament. When the main filament 
burns out, the reserve continues to glow. 

The reserve filament does not burn with 
the full intensity of the regular head- 
light. But it minimizes the confusion and 



dangers of one-headlight driving, until 
you can have the burned out lamp re- 
placed. Its glow can easily be seen by 
oncoming drivers. You may need Guard 
Glo tonight. 

The Tung-Sol new Guard Glo headlamp 
is a product of Wagner Electric Cor- 
poration — a major manufacturer of 
products that help cars and trucks see 
and stop more safely. 




WAGNER ELECTRIC CORPORATIOIM 

6400 PLYMOUTH AVENUE, SAINT LOUIS. MISSOURI. U S A 63133 
ntUA ® TRADEMARKS WAGNER. LOCKHEED. TUNG-SOU, AND V-DESIGN. REG. U.S. PAT. OFF. AND MARCAS REGISTRADAS 



1 24,000 miles, 
lost shock absorbers 
re dynamite, 
rive over holes, bumps, 
r around sharp curves— 
nd they can drive you 
ight off the highway. 




If time is running out 
on your shocks, 
change to Monroe . 
They keep your wheels 
on the road— 
automatically adjust to 
all road and load conditions. 
More people change to 
Monroe Shock Absorbers 
than to any other make. 




Monroe Auto Equipment Company 
Monroe, Michigan 48161 



Get your own 
full-color print 
of the 

SATURN V 



THE WORLD'S 
BIGGEST ROCKET 

Beautifully printed on heavy 
paper suitable for framing. 
(Size: 19 by 25 inches) 

$1.25 postpaid 




Saturn V, Popular Mechanics, 575 Lexington Ave., New York, New Yorlc 10022 



Please send me 

copies of PM's Saturn V 
painting. Enclosed find 
$1.25 for each. 



Name_ 
Street. 
City_ 



-State. 



.Zip. 
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There are times when normal driving can be tough on 
your car's engine. With moments of stress equalled only 
in competitive racing. Moments that cause excessive 
engine wear. That's why your car needs the full-time 
extra protection built into Valvoline— the motor oil that's 
race proved to meet the rigors of everyday driving. Every 
can of Valvoline contains the power, performance, and 
protection know-how distilled from millions of miles of 
racing. Take the wear and tear out of 
your engine's toughest moments. J^'^'^^C^-^^ ^ 



Ask for Valvoline. 
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PUT THIS ON RUST & SAVE-MILLION DOLLAR DISCOVERY 

REMOVES RUST QUICKLY BY POWERFUL CHEMICAL ACTION 




NO MORE SCRAPING! 

NO MORE SANDBLASTING! 

NO MORE WIREBRUSHING! 

NAVAL JELLY Eliminates the time and 
drudgery of rust removal and does the job 
far more effectively than old, harsh me- 
chanical methods. 



NAVAL JELLY 



DISSOLVES 
RUST FROM 
IRON & STEEL 



ALSO REMOVES RUST STAINS FROM CONCRETE 

NAVAL JELLY ADHERES EVEN TO CEILINGS! 

NAVAL JELLY is a tacky gel . . . just right to keep it in position on 
vertical or overhead surfaces. It will not stiffen or evaporate in 
troDlcal heat or arctic cold. It will not flow away. 

CUT ANY MATERIAL BR"?" 'T on. Let stand a few 

minutes or several hours depend- 
ing upon the depth of the rust. 
HOSE OFF WITH FRESH WATER. 
After all of the Naval Jelly and rust 
is gone, the dry surface will contain 
a rust inhibitor, a thin, clean film. 
This will prevent further rusting 
and may be painted over. 



WITH SUPER-HACK 



as low as 
$1.60 ea. 





In less than two minutes 
you can rip thru the hardest 
piece of metal (a FILE!) This 
amazing tungsten-carbide saw will 
make curves, notches, straight cuts 
in materials former. y considered to 
be unsawable! You can cut glass, 
0 azed ti.'e. bricks, tool steel, 
marble, and with very little effort. 
Famous ciusin of diamond, the 
furnace-made tungsten carbide now 
joins the saw blade (a duPont de- 
velopment) and you have this mir- 
ae'e blade. Fits any hacksaw. 
Ship as foliows: 

I at $2 ^0 f 

3 for $6.20 r 
6 f 0-- $2 
ea (to- 
tal$l2) 
PPd. ~ 

24 @ $1.60 
• a. (total 
$38.40) □ 




CONSUMES 47 TIMES 
ITS WEIGHT IN RUST 



Use Naval Jelly on 

Pipes • Boilers • Scaffolding 
Gutters • Tools • Fences 
Autos • Tractors • Ships 
Guard Rails • Structural Steel 
Water Tanks 
Chemical Equipment 
Lifts • Cranes • Screens 
Concrete Forms • Fire Escapes 
Gutters • Metal Roofing 
Cranes • All Machinery 
Oil Tanks • Drums • Plows 
Park Equipment • Swings 
Trucks • Buses • Boxcars 
Conveyors • Smoke Stacks 

REMOVE RUST STAINS FROM 
Concrete • Terrazzo • Tile 
Stone • Vinyl Tile • Linoleum 
TAKE RUST STAINS OUT OF CLOTHING 



NO ACID FUMES 

Naval Jelly contains no muriatic acid, 
it is fumeless, harmless, safe to use. 
it dissolves rust, mill scale . . . even oil 
and dirt. It does nat attack the metal 
at all, but leaves a clean, rust-inhibited 
surface and improves bonding prop- 
erties of paint if painting is desired 
after rust removal. Because Naval Jelly 
is safe to use, safe to store, non flam- 
mable . . . unskilled personnel can 
apply it It is quickly soluble in either 
cold or hot water, has a pleasing odor. 

COVERAGE: Naval Jelly will remove 
rust at the rate of 80 to 200 square 
feet per gallon, depending upon the 
thickness and condition of the rust. 



SPECIAL INTRODUCTORY package of 
NAVAL JELLY is 4 pounds as shown 
on coupon below, postpaid. 



IN LIQUID FORM for de-rusting and 
de scaling of parts ... our well 
known Rust-B-Gone, $12.17 gal. 



MEREDITH SEPARATOR CO. 

Dept. PM-6 

310 West 9th St.. Kansas City, Mo. 64105 



Phone 816 221-3562 

Name- 



Address. 

City 

State 



-Zip Code- 



Ship NAVAL JELLY as follows: 

n 55-gal DRUM (440#) @ 40( fob Cleveland (total $176.00) 

□ 40# steel pail @ 650 per pound fob Cleveland (total $26.00) 

n 10 lbs @ $1.50 per pound fob Cleveland (total $15.00) 

a 4 POUNDS AT $2 per lb. POSTPAID total $8.00 
(A special size to introduce NAVAL JELLY) 

Half-Strength Formulation, blue Naval Formula X-300 — 5 lbs $6 □ 

(Closeout Price) 10 lbs $11.50 n 
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TAKE COMMAND OF 
YOUR FUTURE...NOW! 

the Jot you want from 266 I. C. 3. Courses 



Dozens of new careers are open to you with ICS you, answer your questions. Texts, written by 

training. Oldest, largest correspondence institu- authorities, are yours to keep. Famed ICS diploma 

tion. 8,000,000 students since 1890. Learn facts, to graduates. Convenient payment plan. Send 

theories, practical applications. Instructors guide our coupon for three FREE booklets. 



ACCOUNTING 

Accounting (U.S.A.) 
Accounting (Canadian) 
Accounting for Business 

Programmers 
Accounting for 

Management Decisions 
Auditing 

Business Law (U.S.A.) 
Cost Accounting 
CPA Review (U.S.A.) 
General Accounting 
Income Tax (U.S.A.) 
Industrial Accounting 
Junior Accounting 
Office Accounting 
Practical Accounting 
Public Accounting 
Small Business 

Accounting (U.S.A.) 
Starting and Managing a 

Small Bookkeeping 

Service (U.S.A.) 
ARCHITECTURE 
AND BUILDING 
Arcliitectural Drawing 

and Designing 
Architecture 
Building Contractor 
Building Estimator 
Building Inspector 
Building Maintenance 
Carpenter-Builder 
Carpentry and Millwork 
Fundamentals of 

Urtun Planning 
House Planning and 

Interior Design 
Mason 

Painting Contractor 
Reading Arch. Blueprints 
Review in Architectural 

Design and Practice 
Review of Meclianical 

Systems in Buildings 
ART 

Amateur Artist 
Commercial Art 
Commercial Cartooning 
Illustrating with Options: 
—Magazine 

—Advertising Layout and 

Illustration 
Interior Decorating 
Oil Painting for Pleasure 
Show Card and 

Sign Production 
Show Card Writing 
Sign Painting and Design'g 
Sketching and fainting 



AUTOMOTIVE 

Automatic Transmission 

Specialist 
Automobile Body 

Rebuilding & Refinishing 
Automobile Elec. Tech'n 
Automobile Engine Tune-Up 
Automobile Mechanic 
Automobile Technician 
Diesel-Gas Motor Vehicle 

Engines 
BUSINESS 
Advertising 

Business Administration 
Business Practice (Cond. i 
Canadian Business Course 
Condensed Marketing 
Direct Mail and Mail 

Order Advertising 
Industrial Psychology 
Inventory Control 
Mag. & l^ews'p'r Adv. 
Managing a Retail Business 
Managing a Small Store 
Marketing Management 
Marketing Research 
Modern Executive Mgmt. 
Office Automation 
Office Management 
Production Management 
Purchasing Agent 
Retail & Local Advertising 
Retail Bus. Management 
Retail Merchandising 
Retail Sailing 
Systems and Procedures 

Analysis 
BUSINESS: SALES 
Creative Salesmanship 
Real Estate Salesmanship 
Salesmanship 
Sales Management 
BUSINESS: 
SUPERVISION 
Basic Supervision 
Industrial Foremanship 
Industrial Supervision 
Management, 

Salesmanship and Sales 
Modern Woman as a 

Supervisor 
Personality Development 
Personnel-Labor Relations 

(U.S.A.) 
Supervision 
CHEMICAL 
Chemical Engineering 
Analytical Chemistry 
ChemKal Engineering 

Unit Operations 



Chemical Laboratory Tech'n 
Chemical Process Operator 
Elements of Nuclear Energy 
General Chemistry 
Instrumental Laboratory 

Analysis 
CIVIL 

ENGINEERING 

Civil Engineering 
Construction Eng'r'g Tech. 
Highway Engineering Tech. 
Principles of Surveying 
Reading Highway Bl'pts 
Reading Structural Bl'pts 
Sanitary Engineering Tech. 
Sewage Plant Operator 
Structural Eng'r'g Tech. 
Surveying and Mapping 
Water Works Operator 
COLLEGE 
COURSES 
American History 
Calculus Economics 

COMPUTERS 

COBOL Programming 
Fortran Programming for 

Engineers 
Programming for Digital 

Computers 
Programming the IBM 

1401 Computer 
Programming the IBM 

System 360 Computer, 

Introduction 
DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Design Drafting 
Drafting Technology 
Electrical Drafting 
Electrical Eng'r'g Drafting 
Electronic Drafting 
Introductory Mech. Drafting 
Mechanical Drafting 
Pressure-Vessel and Tank 

Print Reading 
Sheet Metal Layout for 

Air Conditioning 
Structural Drafting 
ELECTRICAL 
Electrical Engineering 
—Electronics Option 
—Power Option 
Electrical Appliance Serv'g 
Electrical Appliance Serv'g 

With Equipment Training 
Electrical Contractor 
Electrical Eng'r'g Tech. 
Electrical Home Maint 



Electrical Home Maint 

with Equipment Training 
Electrical Instrument Tech 
Electric Motor Repairman 
Industrial Electrical Tech. 
Power-Line Design & Const. 
Power Plant Operator 
—Hydro Option 
—Steam Option 
Practical Electrician 
Practical Electrician with 

Equipment Training 
Practical Lineman 
Reading Electrical Brpts 
ENGINEERING 
(Refresher Courses 
for Graduate 
Engineers) 
Chemical Civil Electrical 
Industrial Mechanical 
Sanitary Structural 
ENGLISH AND 
BETTER WRITING 
Better Business Writing 
English for Spanish (U.S.A.) 
Free Lance Writing for 

Fun and Profit 
Introductory Tech. Writing 
Modern Letter Writing 
Practical English 
Short Story Writing 
HIGH SCHOOL 
High School Business 
High School (Canadian) 
High School General 
High School Mathematics 
High School Secretarial 
High School Vocational 
High School College 

Preparatory— Arts 
High School College Prep. 

— Eng'r'g and Science 
Preparatory Course for 

High School Equiv Test 
MACHINE SHOP 
PRACTICE 
Drill Operator 
Foundry Practice 
Industrial Metallurgy 
Lathe Operator 
Machine Shop Inspection 
Machine Shop Practice 
Metallurgical Eng'r'g Tech. 
Milling Machine Operator 
Multicraft Maint. Mech. 
Practical Millwrightlng 
Reading Shop Prints 
Rigging 

Tool Engineering Tech. 
Tool Grinder Tool Making 



Turret Lathe Operator 
Welding Engineering Tech. 
Welding Process 
MATHEMATICS 
Advanced Mathematics 
Math and Mechanics for 

Engineering Technicians 
Math and Physics for 

Engineering Technicians 
MECHANICAL 
Mechanical Engineering 
Aircraft and Power 

Plant Mechanic 
Hydraulic & Pneu. Power 
Industrial Engineering 
Industrial Eng'r'g Tech. 
Industrial Instrumentation 
Machine Design 
Quality Control 
Safety Engineering Tech. 
Tool Design 
Vibration Analysis 

and Control 
PETROLEUM 
Natural Gas Production 

and Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Production 

Engineering Technology 
Petroleum Refinery Oper. 
Pipeline Engineering Tech. 
PLASTICS 
Design of Plastic Products 
Plastics Technician 
PLUMBING, 
HEATING AND AIR 
CONDITIONING 
Air Conditioning 
Air Conditioning Maint 
Domestic Heating with 

Gas and Oil 
Domestic Refrigeration 
Heating 

Heating & Air Conditioning 

with Drawing 
Industrial Air Conditioning 
Industrial Heating 
Pipe Fitting Plumbing 
Plumbing and Heating 
Plumbing & Heating Est 
Practical Plumbing 
Refrigeration 
Refrigeration and 

Air Conditioning 
PULP AND PAPER 

Paper Machine Operator 
Paper Making Pulp Mak'g 
Pulp & Paper Eng'r'g Tech. 



SECRETARIAL 

Clerk-Typist Commercial 
Secretary, Engineering 
Secretary, Legal 
Secretary, Medical 
Secretary, Professional 
Shorthand Stenographic 
Typewriting 

STEAM AND 
DIESEL POWER 

Boiler Inspector 
Industrial Building Eng'r 
Power Plant Engineering 
Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam Eng'r'g 

TEXTILES 

Carding 

Carding and Spinning 
Dyeing and Finishing 
Loom Fixing Spinning 
Textile Designing 
Textile Mill Superviskxi 
Textile Technology 
Warping and Weaving 

TRAFFIC 

Motor Traffic Management 
Railway Rate Clerk 
Traffic Management 
TV-RADIO- 
ELECTRONICS 
Cokir Television Principles 

and Servicing 
Electronics Instrumentation 
and Servo Fundamentals 
Electronics Technician 
First Class Radio- 
telephone License 
Fundamentals of Electronic 

Computers 
General Electronics 
General Electronics with 

Equipment Training 
HI-FI Stereo and Sound 

System Servicing 
Industrial Electronics Tech. 
Numerical Control 

Electronics and Maint 
Practical Telephony 
Principles of Semiconductor 
Radio & TV Servicing 
Radio & TV Servicing 

with Equipment Training 
Second Class Radio- 
telephone License 
Sound Systems Specialist 
TV Servicing and Repair 
Telephony, Electronics. & 
Radio (Communications 



Clip coupon here . . . take your first step to real success! 



ICS, Scranton, Penna. 18515 











' 



Approved for veterans ■ 

under the G.I. Bill. ■ 

Accreditecj member, ' 

National Home Study Council. ■ 

Convenient payment plan, i 

Special Canadian courses ■ 

in Frencli and English. ■ 

Special rates to members | 

of the U.S. Armed Forces. ■ Occupation. 



INTERNATIONAL CORRESPONDENCE SCHOOLS Dept. n1266E, Scranton, Penna. 18515 

(In Hawaii: P.O. Box 418, Honolulu. Canadian residents mail to Scranton address— further service handled by ICS Canadian Ltd.) 
I'm interested in a program of Independent stijdy. 



Send me, without cost, your booltlet on the principles of success, 
your illustrated brochure on the ICS method, and your catalog for. 



Mlss 
Mrs. 
Mr._ 



(Print name of course. See list) 



-Alt. 



Address. 

City 



-State. 



-Zip Code. 



.Employad by. 



.Working Hours. 



-AM. 



JUNE 1968 
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Science Worldwide by john f. pearson 



Irradiation may be ihe key to tiucressful tooth transplants. So says a UCLA dentistry pro- 
fessor who reports that one of his patients has a healthy molar that was implanted seven 
months ago and shows no signs of biological rejection, a problem with tooth transplants 
as well 88 internal organs. Cobalt irradiation sterilises the newly extracted tooth and 
apparently alters the protein material that normally triggers the rejection process. If 
tfuctessful, the new method would make tooth banks possible. 

Fir st lan d vertebrate fossil ever found in Antarctica — a 2V^-inch piece of jawbone — may 
provide a clue to the origin of Southern Hemisphere continents. Discovered by Ohio State 
University geologists, the hone is from an amphibian called labyrinthodont, which lived 
200 million years ago in Australia. South Africa and other areas. The new discovery adds 
fuel to a controversy over a theory holding that Africa, Antarctica, Australia, South America 
and India were once combined in a supercontinent. It's contended that labyrinthodont tlidnH 
swim- to .Antarctica because animals of this type are thought to have been unable to travel 
in saltwater. 

Seeing o r smelling a person causes a dog's temperature to rise from 5° to 7° F. That was 
established by scientists at the Argonne National Laboratory, Argonne, 111., who implanted 
tiny heat sensors and radio transmitters in the abdominal cavities of dogs. 

Dome-covered cities offering complete climate control would enable man to live in areas 
now uninhabited because of weather extremes. That's the belief of a University of Wisconsin 
researcher who says that it is technically possible to construct domes two miles in diameter 
and one mile high. (A domed city is actually under consideration for upper Minnesota, 
where winters are severe.) Main problem foreseen: The enclosed city might echo with 
nerve-shattering noise. 

B oulder tracks on the moo n show up on some clear and detailed photos taken by the Lunar 
Orbiter vehicles. The tracks were made by boulders rolling downhill after being thrown 
from craters made by recent impacts of meteoroids on the moon's surface. U.S. Geological 
Survey astrogeologists have counted nearly 300 boulder tracks to date. Studies of the tracks 
give clues to some of the physical properties of lunar surface materials. 

High-flying supe rsonic transports could add greatly to air pollution by creating a layer 
of haze around the earth, according to a scientist at the State University of New York, 
Albany. Supersonic transports now under development, he says, will dump their exhaust 
into a region of the stratosphere where there is much horizontal air movement but little 
vertical motion. It has been estimated that 400 supersonic transports, making an average 
of four flights a day, would spew 150,000 tons of water vapor into the stratosphere. 

The use of pooled human plasma should be ''discouraged" because of strong new evidence 
that it often transmits hepatitis. That recommendation comes from the National Research 
Council, Washington, D.C., and is based on the results of a three-year study in Los Angeles 
in which 10 percent of patients receiving plasma were hit with acute hepatitis within six 
months. Pooling — the mixing of plasma from the blood of many individuals — is widelv 
practiced because it is thought to have a neutralizing effect on dangerous antibodies. 

Molecular beams may provide the best means for long-distance communication between 
exploring parties on the moon, says a Yale University professor of engineering. A high 
vacuum and low gravitational field would allow beams of neutral gas molecules to travel in 
orbital trajectories and carry information to all points of the moon. Radio waves won't do 
the job. The moon has no atmosphere and, consequently, no ionosphere that radio waves 
can be ricocheted off for over-the-horison commnnicalions. * A * 
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9 Ft. tall. Rises to amazing heights on 
just hot air. Supplied with tether at- 
tached, so can be used over and over 
Easy to make, launch, fly. loads of fun. 
Great for celebrations, science fairs, plain 
fun. Will lift model gliders, parachutes, 
Instruments, etc. — anything up to V2 lb! 
Approx. 5 ft. diam. when fully inflated 
Kit contains 10 pre-cut red & white 
gores (No. 1 model paper), 6 ft. 14-Rage 
wire for bottom ring, top, "tie-off" cord, 
complete instructions. 
Stock No. 60,691 H $2 CO Ppd 




MODEL DIGITAL COMPUTER 

Solve problems, teach logic, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts 
complements, carries, memorizes, counts 
compares, sequences. Colored plastic parts 
easily assembled. 12" x SVi" x 4%" IncI 
step-by-step assembly diagrams. 32-page 
Instruction book covering operation com- 
puter language (binary system) program- 
mmg, problems and 15 experiments. 
Stock No. 70,683H $5.98 Ppd 




AMER. MADE 7x50 BINOCULARS 
Big savings! Brand new! Crystal-clear 
viewing— 7 power. Every optical element 
IS coated. An excellent night glass— the 
size recommended for satellite viewing 
Individual eye focus. Exit pupil 7 mm Ap- 
prox. field at 1,000 yds. is 376 ft. Carry- 
ing Case included. American 7x50's nor- 
mally cost $274.50. Our war surplus price 
saves vou real money. 

Stock No. 1544H $74.80 Rnd 

6x30 BINOCULARS ^ 
Stock No. 963H $40.00 Ppd. 




"FISH" WITH A mmn 

Now go treasure hunting on the bottom! 
Great idea! Fascinating fun and sometimes 
tremendously profitable! Tie a line to our 
5-lb. Magnet— drop it overboard in bay 
river, lake or ocean. Troll it along the bot- 
tom—your "treasure" haul can be out- 
board motors, anchors, fishing tackle, all 
kinds of metal valuables. 5-lb. Magnet is 
war surplus— AInico V Type— Gov't cost 
$50. Lifts over 150 lbs. on land— much 
greater weights under water 
Stock No. 70,571H. . .5-lb. . . .$12.50 Ppd 
Stock No. 70.570H. . .3V2 lb. . .$8.75 Ppd! 

JUNE 1968 




3" ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power — fa- 
mous Mt. Palomar reflecting type. Alumi- 
nized and overcoated 3" diameter f/10 
primary mirror, ventilated cell. Equatorial 
mount with locks on both axes. Equipped 
with 60X eyepiece and mounted Barfow 
lens, 3X finder telescope, hardwood tri- 
pod. Included FREE: "STAR CHART"; 272- 
page "HANDBOOK OF HEAVENS": "HOW 
TO USE YOUR TELESCOPE" book 

Stock No. BS.OSOH $29.95 Ppd 

Stock No. 85,1 05H. . .41/4". . $84.50 f.o b 
Stock No. 85,086H. ■ .(yp. $199.50 f.o.b. 



KEEP PACE WITH 
THE SPACE AGE! 

AMAZING 
BARGAINS 

for Fun • Study • Profit 

from 

EDMUND SCIENTIFIC CO. 

300 Edscorp Building 
Barrington, N. J. 08007 





WOODEN SOLID PUZZLES 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleas- 
ure and stimulate ability fo think and 
reason. Animals and geometric forms. 
Take them apart and reassemble them. 
Lots of fun for the whole family— young 
and old. Will test skill, patience and abil- 
ity to solve problems. Order vours now. 
Stock No. 70,205H $3.50 Ppd. 




GIANT FREE CATALUli 
Completely new 1968 Catalog. 148 pages 
packed with nearly 4,000 unusual bar- 
gains. Exciting new categories. Many new 
items. lOO's of charts. Illustrations. Many 
hard-to-get war surplus bargains. Enor- 
mous selection of telescopes, microscopes, 
Dinoculars, magnets, magnifiers, prisms, 
photo components, etc. For hobbyists, 
experimenters, workshops. Shop by mail. 
Simply check coupon or write for catalog 
"H" to Edmund Scientific Co., 300 Edscorp 
BIdg.. Barrington, N.J. 08007. 



AMER. MADE OPAQUE PROJECTOR 

Projects illustrations up to 3" x 3V2'> 
—enlarges them to 35" x 30" If screei 
IS 61/2 ft. from projector, larger picture 
If screen is further away. No film or nega 
tives needed. Projects charts, diagrams 
color or black-and-white. Operates on 11 
volts A.C. current; 6 ft. extension con 
and plug included. Operates on 60 wat 
bulb, not included. Size 12" x 8" x 41/2' 
wide. Weight 1 lb. 2 ozs. Plastic case. 
Stock No. 70,199H $7.95 Ppd 




PLASTIC MODEL V-8 ENGINE 

Hours of fun! Get thrill of building your 
own easily assembled engine from over 350 
parts. Then push starter and watch it run 
Crankshaft revolves, pistons move, valves 
open and close in sequence with spark 
plugs. Does everything but burn oil 1/4 
scale molded in 4 colors. Same motor usud 
in many auto-mechanic courses. Excellent 
easy-to-understand "tech manual" 
Stock No. 70,448H $12.95 Ppd. 




(OR 



GIANT WEATHER BALLOONS 
'■Balls of fun" for kids, traffic stoppers 
for stores, terrific for amateur meteor- 
ologists. Create a neighborhood sensa- 
tion. Great backyard fun. Exciting beach 
attraction. Amateur meteorologists use 
to measure cloud heights, wind speed 
and temp. Made of heavy duty neoprene. 
Inflate with vacuum cleaner or auto air 
hose; or locally available helium for high 
rise. 

Stock No. 60 588H 8'. . . $2 00 Ppd 

Stock No. 60,632H . . . .16'. . . $7.00 Ppd. 

MONEY-BACK GUARANTEE 

Order by Stock No.— Send Cheek or M.O. 



MAIL ORDER TODAY! 



EDMUND SCIENTIFIC CO., Dept. "H" 
300 EDSCORP. BUILDING 
Barrington, N. J. 08007 
□ Please send free Catalog "H" 
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AUTOMOBILES 



Classy Little Corolla 

Already No. 5 among car imports, Toyota is about 
to introduce a little brother to its popular Corona 

By ROBERT P. CROSSLEY, EDITOR 




TWO-DOOR SEDAN (above) and station wagon will be first Corollas imported. Later there'll be a fastback 



YOU'D THINK DETROIT had enough 
headaches — safety, strikes, smog- 
control, recalls. Paralyzed by these, it's 
watched foreign carmakers, led by you- 
know-who, bounce back to grab one sale 
out of ten in this country. Now another 
sure-to-sell import is about to "bug" it. 

I'm speaking of the Toyota Corolla, little 
brother to the Corona which enabled 
Toyota to move last year from eighth to a 
virtual tie with Datsun and Volvo for 
third place in import sales. 

I watched it being made in a brand-new 
factory in Japan last fall. I drove it in Cali- 
fornia last winter. I don't see how it can 
miss. 

Introduced in Japan about a year ago, 
the 1077-cc Corolla was rolling off assem- 
bly lines at Toyota City at the rate of 
13,000 a month when I was there. It will 
invade the U. S. this month or next. The 
P.O.E. price hasn't been announced as this 
is written, but don't offer $1650 unless 
you're prepared to drive one home. 

Japanese automakers have come a long 
way in styling since they first knocked on 
America's door. Some say the Corolla has 
an Italian look. If so, it isn't pronounced. 
The Corolla is not as sexy as, say, the Fiat 
850. You wouldn't call it exotic, but it isn't 
exactly square, either. 



It shuns the Corona's slanted grille and 
is as good-looking a car of its size as I've 
ever seen. The best word I know to de- 
scribe it is "fresh." You might also add 
"clean." What it really looks like is what 
an 1100-cc American car would look like 
if Ford or GM would get off their tails and 
design one here and leave off the costume 
jewelry. 

The Corolla is smaller all-around than 
a Volkswagen, but cheaper and more pow- 
erful. From what I saw, it may be as well 
made, which is still saying a lot. 

Its 89.95- in. wheelbase is 4V2 inches 
shorter than a Beetle's, but a fraction of 
an inch longer than that of a Renault 10. 
The Renault, however, is nearly 14 inches 
longer overall and is also wider and 
higher. In general, the Corolla is a little 
smaller on the outside than its principal 
competitors and 160 to 340 pounds lighter. 

Despite this, it seems remarkably 
roomy inside. Big Mike Foss, PM's 6-foot. 
5-inch West Coast representative, had 
headroom to spare. I rode in the back seat 
and seemed to have more legroom than 
in some U. S. pony cars. The doors are 
wide and easy to get in and out of. 

The four-cylinder 1077-cc engine pro- 
duces 60 hp — 7 more than VW gets out 
(Please turn to page 24) 
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A tough truck tire 
at a car tire price. 



That's what the Transport nylon 
cord truck tire is. Tough. Long 
lasting. Economical. 

For mileage: Exclusive, long 
wearing Sup-R-Tuf rubber. For 
traction: A deep, non-skid tread. 
For durability: A rugged Shock- 
Fortified nylon cord body . . . with 
6-ply load capacity. And for rough 
weather it's got sure starts and 
safe stops. A dependable tire. 

The Transport nylon cord truck 
tire. At a cost that's remarkably 
lower th an mo st passenger car tires 

With easy 
terms, too. 
Get them at 
the Safe Tire 
Center at 
your nearby 
Firestone 
Dealer or 
Store. 

Sup-R-Tut» Transport* 





The safe tire 
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CLASSY LITTLE COROLLA 

(Continued from page 22) 

of 1493 cc and 14 more than the Renault 10 
extracts from 1108. I didn't have a chance 
to test acceleration and top speed, but it 
cruised the San Diego Freeway at 70 
mph with no strain and plenty of power 
for acceleration off the ramps. Toyota says 
the top speed is 87 mph. This is really 
cranking it out when you realize that a 
VW's top is around 78. This is due, not 
only to the greater power Toyota wrings 
from a smaller engine, but to the amaz- 
ingly low weight-to-horsepower ratio, 
25.8 to 1. Compare this with 29.1 for the 
Fiat 124, 33.3 for the VW 1500, and 33.8 
for the Renault 10, and you get some idea 
why the Corolla is so nimble. 

One remarkable thing about the Corolla 
is that it doesn't feel like a little car. You 
sit fairly high and the hood is long enough 
to keep you from feeling too defenseless. 
My wife drove it from Beverly Hills to 
Pasadena on the freeway. She had never 
driven the car before and she had never 
driven on a California freeway, an experi- 
ence likened by columnist Russell Baker 
to an infantryman's first exposure to com- 
bat. She didn't get lost and she wasn't 
shaking too hard when she got back. 

The Corolla's unusually small turning 
radius, 29.9 feet, makes it highly maneu- 
verable, and the acceleration Toyota 
claims for it, 19.7 sec. for V4 mile, is faster 
than that of any other small sedan I know. 

The Corolla I drove was one of two in 
this country last January. It was so new 
that when we drove it to the Ambassador 
Hotel to attend a reception for Mr. Tat- 
suro Toyoda, newly arrived assistant vice- 
president of Toyota Motor Sales, USA, 
Inc., a cluster of Toyota dealers gathered 
around me in the parking lot. They 



wanted to know what this new car was. 

In three days we found no bugs. Every- 
thing seemed to work or fit. The finishing, 
both inside and out, was first class, and 
there were no incongruous economies of 
the sort you often find, even on more ex- 
pensive European and U. S. cars. The Jap- 
anese, not only Toyota, but arch-rival 
Nissan, have clearly taken aim at Volks- 
wagen. They know that high performance 
and smart styling give them an edge over 
"No. 1," but that the real hurdle is to earn 
a reputation for reliability and quality, 
and to develop a strong dealer organiza- 
tion with plenty of parts and trained me- 
chanics. They're working on it — Toyota 
has 750 dealers now — but Wolfsburg 
wasn't built in a day. 

The Corolla's 1077-cc OHV engine is 
advanced, but no "breakthrough." The 
four-cylinder, water-cooled, cast-iron 
block is tilted 20° to the left, permitting 
access on the right side to sparkplugs, oil- 
level gauge, distributor, oil filter and fuel 
pump. Despite its 9 to 1 compression ratio, 
higher than most engines, it runs on regu- 
lar gas. The head is of aluminum alloy. 
The camshaft's high location permits rela- 
tively short pushrods. 

The Corolla we drove had a manual 
four-speed transmission, fully synchro- 
mesh and easy to shift. A "Toyoglide" 
automatic will be available. 

The chassis is integral, with indepen- 
dent suspension with coil springs in front 
and semi-ellipic leaf springs in the rear. 
To the front suspension has been added a 
transverse leaf spring which acts as a 
stabilizer. 

Although Toyota puts disc brakes on 
the front wheels of the Corona, it elected 
to go with drums all around on the Corolla. 
They seemed adequate enough on the 
(Please turn to page 26) 



HOW THE COROLLA COMPARES WITH VW 1300 AND RENAULT 10 





Toyota 


Volkswagen 


Renault 




Corolla 


Beetle 


10 


Displacement 


1077 


1493 


1108 


Engine 


Front 


Rear 


Rear 


Cooling 


Water 


Air 


Sealed liquid 


Main Bearings 


5 


3 


5 


Compression ratio 


9:1 


7.5:1 


8.5:1 


Horsepower 


60 (a 6000 rpm 


53 (a 4200 rpm 


46 (a 4600 rpm 


Top speed 


87 mph 


77.7 mph 


82.6 


Miles per gallon 


30.5 


26.7 


31.4 


Wheeibase 


89.95 In. 


94.49 in. 


89.37 in. 


Length 


151.38 in. 


160.24 in. 


165.24 in. 


Width 


58.46 in. 


60.63 in. 


60.8 in. 


Height 


54.33 in. 


59.05 in. 


55.51 In. 


Weight 


1543 lbs. 


1764 lbs. 


1709 lbs. 


Turning circle 


29.9 ft. 


36.1 ft. 


33.8 ft. 


Power/ weight ratio 


25.8 lbs. per hp 


33.3 lbs. per hp 


37 lbs. per hp 


U.S. price (P.O.E.) 


(not announced) 


$1699 


$1745 
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Now don't you wish 
you had the DieHard? 



(America's most powerful car 
battery of its size by 35%.) 

Will the policemen believe this 
note left by the bereaved 
owner of a dead battery ? 

On the other hand, why don't 
future bereaved owners of dead 
batteries believe those subtle 
little signs a car gives when its 
battery is dying : 

1. Your headlights dim when 
your motor idles. 

2. Your motor doesn't crank 
as fast as it used to 

3. The tires that came on your 
car are worn out. (Original 
equipment tires and batteries 
wear out at about the same time.) 

When you first notice one of 
these trouble signs, it's time to 
get the DieHard. 

The DieHard has bigger plates 
and more acid, the things that 

make a battery more powerful. \ , ■ i 

The DieHard is so new it's available in Groups 24 and 22F only. These sizes fit all Chevrolets 
all Ramblers and Willys, most Chryslers. Dodges. Plymouths, Studebakers. many Fords. 
Soon it will be available in all popular sizes. Sears carries a complete line of other fine batte 



With polypropylene wails up 
to 6 times stronger than the 
regular rubber, the case can be 
just half as thick. On the same 
outside dimensions, you now 
have a lot more room inside. 

Enough more to generate 35% 
more usable starting power than 
the best battery of its size 
anyone else makes. 

You can buy the DieHard at 
2500 places. That's all 



ie Hard 




OieHarc/ 



Sears, Roebuck and Co. stores. 
Charge It? Of course, on your 
Sears Revolving Charge. Why 
wait ? The DieHard will 
probably outlive your car. 
The Sears 5-year guarantee: 
"Free replacement within 90 days 
of purchase if battery proves 
defective. After 90 days we 
replace the battery, if defective, 
and charge you only for the 
period of ownership, based on 
the regular price less trade-in 
at the time of return, prorated 
over number of months of 
guarantee." 

The DieHard. Sold only at 
Sears. $29.95 with trade-in. 



Sears 



ALLSTATE 

You can't do better than Sears. 

from '57 on. all Buick Specials and Skylark: 
Mercury Comets. Oldsmobiles and Pontiac 
ries as well in a wide range of prices. 

I , , . . aterial 



CLASSY LITTLE COROLLA 

(Continued from yaae 24) 

freeway, but from an engineering stand- 
point, I guess you'd have to give the Euro- 
pean competition a higher mark for their 
front discs, with an A-plus to the Renault 
10 and Fiat 124 for discs front and back. 

When I visited it last November, the 
Tanoka assembly plant was not quite a 
year old. Built to turn out Corollas, plus 
smaller Toyota 800s for the Japanese mar- 
ket, it is newest of four factories scattered 
around the rice fields near Toyota City 
east of Nagoya. Toyota calls it the "world's 
most modern assembly line." Having seen 
all three, I'd say it's halfway between 
Volvo and Volkswagen in automation. 

Founded in 1937 by Sakichi Toyoda, 
owner of the Toyoda Automatic Loom 
Works, Toyota — the company changed its 
name because "t" is easier to write than 
"d" in Japanese, but the family still uses 
the old spelling — is now the sixth largest 
carmaker in the world. It is the third larg- 
est producer of commercial vehicles. The 
combined output of all of its plants is 
80,000 vehicles a month. It expects to sell 
about one month's production, maybe a 
little more, in the United States this year 
— over twice what it sold here in 1967. 



Although Japan overtook West Ger- 
many last year to become the No. 2 auto- 
building nation, it is a Johnny-come- 
lately on the international automotive 
scene. Even at home the industry didn't 
sprout wings until five or six years ago. 
Prior to that time cars were thought of as 
"economic assistants." Most of those on 
the streets were taxis or other commercial 
vehicles. Country roads were rough, and 
Japanese cars tended to be big and horsey 
like, say, a 1958 Pontiac. Well, not that 
horsey, but almost. Eleven years ago the 
Government suggested that it might be 
good for Japan to have some low-oriced 
'"people's cars" like Germany's VW. The 
first ones were small, 360-cc or less. They 
caught on fast. As roads improved, cars 
got bigger and more powerful. Today's 
biggest sellers are in the 1000-1500-cc 
range. Exports to the U. S. totaled 3000 
cars in 1963. This year Toyota alone ex- 
pects to sell us more than 80,000. 

The Tokyo Automobile Show is now the 
world's largest and the Japanese have 
learned a lot about salesmanship, as wit- 
ness this from Japan's biggest newspaper, 
the Asahi Evening News: "Winsome beau- 
ties, even including Caucasians, are posted 
strategically to add an attractive touch." 
Those Japanese don't miss a trick. * * * 




on ConiK.-^ 



ALL CA<«» 



Hot recommended 
lor drivers under 18 



Du Pont Golden "7" is the high- performance 
motor oil additive. The one made to give your car 
top power and top performance. >.ifiTnnnv> 
We figure it's not kid stuff. CDU HUJlU 



Better things for better living . . .through chemistry 
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POPULAR MECHANICS 



Electronics is a great life for a man! 
And breaking in is easier than you think. 
Here's how you can prepare right at home. 

What does a real man want from his job? 

A man's pay, for one thing. Money enough to raise 
a family comfortably . . . take some exciting vacation 
trips . . . send the kids to college. 

But you want a man's satisfaction on the job, too. 
You don't want to be just a workhorse harnessed to 
routine chores. Nor do you want to sit behind a desk 
and push a pencil all day. You want the feeling of 
doing something important— of being needed. Of hav- 
ing dozens, maybe even thousands, of people depend 
on you and how well you do your job. 

Offers High Pay and Excitement 

For that kind of satisfaction— a real man's job and 
a man-sized pay check to go with it— your best bet 
today is ELECTRONICS. This booming field really 
separates the men from the boys. Every year more 
good jobs open up, and there just aren't enough good 
men to fill them. The unprepared don't stand a 
chance. But the fellow who takes the trouble to learn 
what it's all about can write his own ticket. 

For instance, how would you like to meet with top 
political leaders and sports celebrities— put glamor- 
ous radio and TV stars on the air? As a Broadcast 
Engineer you'll be an "insider" in the exciting worlds 
of show business, sports and news reporting. 

Or how about getting out "where the action is"— 
working with your local police, firemen, airline 
crews, etc.? You can, by getting into 2-Way Mobile 
Radio Servicing. It pays considerably better than fix- 
ing television sets because you hold a Government 
FCC (Federal Communications Commission) Li- 



cense. You can even become your own boss— start 
your own service shop— come and go as you please. 

How to Become "The Man in Demand" 

And these are just a few of the many golden oppor- 
tunities in the great wide world of electronics today. 
Computers . , . electronic automation . . . electronically 
guided spacecraft . . . the whole world is going elec- 
tronic. And the man needed to keep it all running, 
the electronics expert, will be "king." 

Breaking into electronics does call for some train- 
ing. But you needn't quit your job or turn your life 
upside down to get it. You won't even have to set foot 
in a classroom. CIE can teach you electronics right 
at home ... in your spare time. 

Over the past 30 years we have developed special 
home study methods that take the mystery out of 
electronics . . . even for men who've had trouble with 
other studies. Your instructor, an expert in elec- 
tronics, will give you all the personal help you need. 

Send for 2 Free Books 
We offer two free books that tell all about career 
opportunities in electronics, and how to prepare for 
them without previous training. Just fill out and mail 
the bound-in postpaid card. No obligation. And the 
books may open the door to an exciting and reward- 
ing life in electronics . . . doing a man's job and earn- 
ing a man's pay. If card is missing, write to address 
below. 



ENROLL UNDER NEW G.I. BILL. All CIE courses 
are available under the new G.I. Bill. If you served on 
active duty since January 31, 19SS, or are in service 
now, check box on card for G.I. Bill information. 



1^ 




Cleveland Institute of Electponios 



1776 Eaec 17ch St.. Dept. PM-14, Cleveland. Ohio AA^^A 



Want a real man's job and pay? 
Your best bet today is Electronics! 




You work where the action is when you're in 2-Way Mobile 
Radio Servicing— with police, airline crews, fire fighters, and 
other mobile radio users. Many, like CIE-graduate Ed 
Dulaney (above), own their own mobile radio businesses. Says 
Dulaney. "My CIE electronics course was the best invest- 
ment I ever made. I am much better off financially and really 
enjoy my work." 




You earn a man's pay as a Broadcast Engineer, putting glam« 
orous radio and TV entertainers on the air, covering sports 
events and big news developments. "Now I am a TV Broad- 
cast Engineer," wrote Don Fosco after taking a CIE course, 
"and earn $150 more a month." With your FCC License and 
some broadcast experience, you can earn $185 to $2 IS a wceic 
at big city stations. (Photo above posed by models.) 
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DETROIT 

LISTENING POST 

BY BOB IRVIN 

ALTHOUGH NEW-CAR TALK is all about the forthcoming 1969s (see pages 64 to 67), 
industry stylists and product planners have already locked up major changes on the 
1970 models. Among the things to look for in 1970 will be really significant changes in 
the compacts and "sporty" cars. Dodge, for example, is working on a sporty car, a 
spin-off of what will be an all-new 1970 Plymouth Barracuda. Dodge will keep the 
Charger, call the new entry the Challenger. Chrysler has a new super engine on tap, 
too. Reported to be a whopping 480 cu. in., it'll be standard on the Imperial and a couple 
of the big Chryslers, optional on Plymouth and Dodge. Chrysler's biggest engine at 
present is 440 cu. in., less than General Motors' 472 (Cadillac) and Ford's 460 (Lincoln). 
Also for '70 — disappearing headlights on American Motors' Ambassador. 

SPEED-CONTROL DEVICES (governors, in plain talk), proposed by federal safety 
officials for all cars, are under heavy fire from the auto industry. In formal replies to 
Washington, automakers have dubbed the idea ill-advised and unrealistic. One auto 
official says such a device would be too costly, another that it would invite "back-yard" 
tinkering — even dare an owner to figure out a way to bypass it. Right now, there 
apparently is no way to make such a device tamperproof. Don't look for anything along 
these lines for several years. 

PRESSURE TAPE is being used by Ford to mount nameplates and reflectors. Tape is 
cheaper than metal fasteners, and since holes don't have to be drilled, one source of 
corrosion is eliminated. The entire industry, very corrosion-conscious these days, is 
on the lookout for low cost, laborsaving ways to fight rust. 

AUTOMATIC HIGHWAYS of the future edge closer to reahty every day. Some of 
these days you will be able to zip along superhighways without operating the controls. 
This year, for example, Ford will test a computer-controlled Mustang on a special two- 
mile track laid out near the Massachusetts Institute of Technology campus. It's strictly 
an experimental project, but Ford is serious; it tested a similar Mustang in Texas 
not too long ago and the results were said to be "encouraging." 

STEAM POWER is being studied by Ford in a new joint project with Thermo Electron 
Corp., a Massachusetts outfit. The immediate goal is said to be an engine for golf carts 
(Ready for that?), but Ford has worked out a royalty agreement with the firm regard- 
ing future applications of the engine for cars and trucks. Is Ford kidding? Things must 
look good, because the company has taken an option to buy 20 percent of Thermo 
Electron's stock. 

ONE GALLON per tankful of gasoline is wasted by three out of five motorists, says 
Champion Spark Plug Co. After checking 400 cars on a portable dynamometer at shop- 
ping centers around the country, the company found most cars in need of tune-ups that 
would give them better mileage and better performance. As cars become more complex, 
tune-up becomes more critical. 

AMERICAN MOTORS' JAVELIN AND AMX have "arrived" in the high-performance 
field: Hurst Performance Products, Inc., maker of special transmission controls and 
accessories, now offers a line of shifters and related gear for the new AMC sportsters. 
Tomorrow the world! 



NOBODY'S PERFECT DEPT. Mercedes, the German automaker famed for its well- 

(Please turn to page 32) 

30 POPULAR MECHANICS 



Free job training 

Write for our 
catalog. 




It's like no other catalog you've ever seen or 
heard about. It's an Army original. 

It describes job training courses you may 
not even know exist. Courses you would never 
even guess were open to high school graduates. 

Like cryptography. Electronic guidance sys- 
tems. Air traffic control. Military intelligence. 
Helicopter pilot training. 

When you volunteer for the Army, you get 
your pick of these and more than 300 other 
job training courses. If you qualify, your choice 
is guaranteed in writing before you enlist. 

Now that's the way to fulfill your military 
obligation! In the job of your choice. In an 
outfit you can be proud of. 

Your future, your decision . . . choose ARMY. 
JUNE 1968 



Army Opportunities PM 6-68 

Dept. 200 

Hampton, Va. 23366 

Please send me your 40-page catalog. I understand 
there's no obligation attached to this request. 



Name- 



-Age. 



Address- 



City. 



State - 



-Zip Code. 



Phone- 



.Education. 
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SAVE 

SSI ta $150 
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FROM 26-IN. BICYCLE FRAME 
-with VARUBLE SPEED TIMNSMBSION. as fea- 
tured in June '67 issue. Step-by-Step plans, 
photos show you how. PLANS, 12.50, refund- 
able with order for wheels, engines, clutches, 
kits at Discount Prices. Order Plans, or send 
25c for Catalog, today! 

Dept. PM-6 St. Chariec, Me. 63301 



L.areer in 

ELECTRONICS? 

Coteer troinlng at home the new easy 
way with RCA Institutes. Lob work with 
first lesson. Pay as you go. Send for 
free 64-poge book. 
RCA Institutes, Inc. Dept. PM-68 
320 W. 31 St., N.Y., N.Y. 10001 



RC/I 



Transistor 
Radio with 
Battery , 
$1.70^ 




HOME-IMPORT 

BUSINESS-Mofce Big Profits 



New Drop Ship Plan offers you 
first day profits! Deal direct 
w ith overseas sources at prices 
shown. Dazzling bargains with 
' Derringer ' investment. Full or spare time. 
_ Pistol $5.99 Write for FREE BOOK today to... 
MEUINGER, Dept. B256. 1554 S. Sepulveda, Los Angeles, Calif . 90025 



WEL-DEX '^-S^rio??'" 

ARC WELDER 

Does work of S85.00 welder 
yet costs only 
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POST 
PAID 

Not MO... 
but 3 
weMinf 
heats. 
Fits ordinary 
110V outlet. 

Complete with FREE mechanical "ROBOT WELD GUIDE" .... 
Nearest thing to automatic welding. Glides rod smoothly along 
metal, makes it easy for even a beginner to do quality welding 
the very first day. Nothing else like it anywhere. 

Not the old fashioned cheap kind of welder or torch you may 
have read about, but a brand new 1968-69 "Power Package" that 
produces 4 TIMES the HEAT needed to melt iron,. plus extra power 
boost attachment for industrial users. 

3 WELDING HEATS ... not just one as with other low priced 
models. "High" for tough jobs, "medium" or "regular" for lighter 
work. LOWER OPERATING COST! 3-heat feature saves cost of 
welder in welding rods alone. SAFETY feature to prevent over- 
load of house wirmg and burn out. 

PAYS FOR ITSELF QUICKLY. Uses standard ¥t" rods and V*" 
carbons for repairs on auto fenders, bodies and radiators, farm 
equipment, boats, toys, furniture, most anything made of metal 
. . . even aluminum. Make campers, trailers, utility buildings, 
lawn furniture from scrap metal. Dozens of uses. 10 day MONEY 
BACK GUARANTEE. Built for a LIFETIME of dependable service. 

NOTHING ELSE TO BUY! Comes complete with welding hood, 
rod holders, torch converter, ground clamp, rods, carbons, flux, 
etc. Everything you need to WELD, BRAZE, SOLDER and CUT 
metals. You receive FREE "Robot Weld-Guide", FREE attachment 
to boost power for industrial users, FREE "5 minutes to better 
welding" manual, FREE "how to make money with your WEL-OEX" 
suggestions, FREE aluminum welding accessories, FREE welding 
and brazing rods, carbons and more if you ORDER FROM THIS 
AD. Remember . . . WEL-DEX is not like the old fashioned kind 
of welder or torch you may have read about. 

ORDER DIRECTLY FROM FACTORY and SAVE! Send $18.95 (cash, 
ck., M.O.) for postpaid shipment. $2.00 deposit on C.O.D. orders 
or call area 713-682-5681 for C.O.D. shipments. 

WEL-DEX MFG. CO.. Oapt W IO,B«i IOTTO. Heettsa, Tius 77011 
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built and engineered cars, recently called 
back over 2500 units it had sold in the 
United States to correct a possible safety 
defect in the accelerator. Cars recalled are 
the '68 230, 230S, and 250S. Possible bug is 
a faulty accelerator pump lever, failure of 
which could cause stalling while you're 
stepping on the gas. 

TIRE FAILURE isn't a big factor in caus- 
ing auto accidents, according to separate 
studies made by the Automobile Club of 
Michigan and the Northwestern University 
Traffic Institute. The studies showed that 
no more than 2.42 percent and perhaps as 
few as less than one percent of accidents 
were the fault of tires. "No matter how 
hard we tried," reported one researcher, 
"we couldn't find much connection be- 
tween tire failure and accidents." 

JEEP STYLISTS have come up with a 
new convertible in the Jeepster Com- 
mando line. The new model differs from 
the regular convertible thanks to a new 
roofline and elimination of the "Conti- 
nental" spare tire. The new roof is char- 
acterized by a more slanted backlight and 
a neater, more tailored look overall. The 
spare has been moved in behind a hinged 
tailgate that allows access to cargo space 
in back of the rear seat. 

REFLECTIVE LICENSE PLATES, visible 
for well over a quarter of a mile in the 
headlights of an approaching car, can help 
substantially in cutting down rear-end 
collisions, report two researchers at the 
University of North Carolina Highway 
Research Center. Their studies show that 
use of reflective plates in North Carolina 
last year prevented as many as 1000 night- 
driving accidents. 

THE BIG THREE— GM, Ford, Chrysler 
are rumored to be dead serious about their 
interest in motorcycles. Main prod behind 
current thinking about bikes — or "bike- 
like" vehicles — is the increasing urban, 
suburban glut of traditionally sized U.S. 
cars. Pragmatists regarding profits, manu- 
facturers want to be ready to quickly 
shift product lines should the status quo 
be threatened. Buying up established cycle 
outfits may be a first step. 

GOLD has replaced white as the favorite 
exterior color with buyers of new Chevys. 
The division says over 15 percent of its 
'68s sold so far have been painted "ash 
gold." White has been Chevy's top seller 
for more than 10 vears. * * * 
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POPULAR MECHANICS 



More professional mechanics use 
S-K Wayne ratchets than any other kind. 

You couldn't ask for a better recommendatioi 






No one appreciates the professional quality of an S-K 
Wayne ratchet more than a mechanic. He knows it's 
made to look better, fee! better, work better. The 
unique, close-acting compact design, for example, lets 
him work in half the area required by conventional 
ratchets. The S-K Wayne 21-piece socket set, pictured 
here, features this remarkable ratchet and includes 9 
standard sockets, 8 deep sockets and 3 accessories — 
all drive. It's the all-purpose socket set the "pros" 
use . . . the tools you'd be proud to own, too 
S-K Wayne dealers everywhere. 



New S-K Wayne 
21-Piece Socket Set 

No. 4521 



At 



SAVE $6.68 

You save over 22% 
on this set com- 
pared with the total 
price of Individual 
pieces! 



$2298 





















Ideal for 


Perfect for 


Do a 


car malnteRance 


home repairs. 


better job on 


work 


workshop projects 


appliance repairs 



S-K 

Way 




® 




"Let your 
hands be 
the judge" 



S-K WAYNE TOOL COMPANY 

332 S. Michigan Ave. • Chicago, III. 60604 
Subsidiary of Symington Wayne Corporation 



A complete line of professional quality tools for home, farm and industry, including: Sockets, ratchets 
and handles • alloy wrenches • combination and utility pliers • screwdrivers • adjustable wrenches 

• SRlid iRlnt Rllers ' sniDS ; Runches and chisels ; rIrs tRRls : autfimRtiys tRRls 4-tssUoxss 



MEN: Window 
repairs are a snap 
witli DAP *33'® 
Glazing. Outlasts 
putty by years. 
Stays flexible 
and watertight. 



THINK 
ABOUT 
IT 



DAP Inc., Dayton, Ohio 45401 / 

Check the Kind 
of Body You Want 



Charles 
Atlas 




. . and I'll Show You How 
EASILY You Can Have H! 

Icll Inc. ill I'iMiiKin lipl(i». Ilip kind 
cif liiiily villi wiiiil Mini I'll ;:iif it tii 
you S(t I'AS'I" yiiiir fricinl- will lie 
:iiii;i/fil."/'»Hi/»i/r-7'('riK/(in,"iiiy easy, 
15 iMiiiiitc-ilMy rnclliiiil. uill iiiuke 
yiiiir i and ^llllllldl•^> IuiIki' • ■ . 
arni> and li-u- >iirKf iiii»er 
. . . your «hole body feel 
■ alive!*' 



FREE BOOK 



Irt'iirn ho« 
I liecanie 
■ Wiirld's Must Perfectly 
Developed Man" — Mall 
coupon: t'HAIll.KS AT- 
LAS. Dept. SK. ll."i KasI 
•j:!ril Street. New York 
City. N". y liinio 



CHARLES ATLAS, Dept. 8F 

115 East 23rci St., New York, N. Y. 10010 

Hear Chnili-s All;i>: lien's llie Kind HixJy I wniu: 

(Check as many as you like) 
Broader Chest, Shoulders □ Powerful Arms, Legs, Grip 
More weight— Solid— □ Slimmer Waist, Hips 
in the Right Places □ Better Sleep, More Enerfy 

SeiHl me nlixiluiely FKEE a copy of ynur famous Pfink shnw- 
U^]^ how ••I>vnamic-Teosion*' can make me a new man — 32 
pnjies. cinmnie I vvlili phutoxraphs. answers to vital nueslions. 
anci valiialile advice. No iilili;;aiioi). 



PRINT NAMK AQK . 



ADDRKSS 

CITY ZIP 

STATE eODI 

In Kngiand «end to: Charles Atlas. Chitty St.. London. W. 



Dept. 



TYPEWRITER REPAIRMEN 



step into n high-paying job or earn big 
sparctime or fulltime earnings on your own. 
Over 25 million typewriters need servicing. 
P'lHST TI.ME you can get industry-approved 
training at home! Earn while learning. Type- 
writers, all tools SUPPLIED! Fully accdt'd. 
Vet apprv'd. FREE BOOK! Write 
TYPEWRITER REPAIR SCHOOL 
3110-068 Little Falls. N. J. 07424 




BE A TAX CONSULTANT 





I-:;irn lM'.r money in ever (jrowinif profe.«;sion. 
Our students arc earning lucrative fees in 
diirnilied full orpart time home-otlicc liusi- 
nesspreparinK income taxretums.Pay.s Hir. 
in a very short timi-I No tiookeepint; ex- 
perience necessary. We train you at 
home and help you start. Licensed 
hy N'.Y. Rducation Kept. Write for 
free litci'ature. Accredited Mem- 
Iter NHSr. Vet .Approveil. 
National Tax Training School 
IMonsey, 20RA, N. V. 109S2 



WOOD 

VENEERS*TOOLS 

Shop Equiirment • Supplies 
POWER TOOLS 

at Lowest 
Dis€Ount Prices ! 



SAVE MONEY on finest ilemes- 
tic and imported hardiwoods ... all 
dimensions. Over 1500 Hems for th« 
home craftsman and woodworkini 
hobbiest. Lamp parts, upholstery sup- 
plies, tile, power tools at discounts. 

.IVEW CATALOG READY 

132 pages. Full Color. Send name, ad- 
dress and 35^ to covif handlins, >nd 
postage. Write... 

CRAFTSMAN Wood 
Service Co. Dept. A-68 
2729 S. Mary, Chicago, Hi. 60608 



O Print Your Own 



-Cards, Stationery. Aavertising, Circulars, 
labels, photo and movie titles, eliureh work, 
tags, ureetinjf. sympathy, prayer cards, etc 
Save money. Pays for itself in a short time. 

Own a Printing Business 

Goo<l I'rolit. Raised printinn like eOKravinK 
too. Have home.'<hop. We supply everythinjf. 
Direct from factory, only. Lasily followed 
rules Write now for free details. KELSEV 
PRESSES E-37 M«rid*n. Conn. Oe4SO 




ntllMI 
fnt>« 



Fox MinlHke 

DO IT YOURSELF ^1 '-^ mA 
OR FULLY ASSEMBLED />« 



FROM 



$7950^ 




12 MODELS 
3 TO 5 HP 

SEND $1 FOR BIG CATALOG 

Shows new 1968 line of the world's finest 
MINI-BIKES (most are licensable for street use), 
plus parts, accessories and plans. Big selection! 
Amazingly low prices! There's a Fox MINI-BIKE 
for everyone — from age 10 and adults. 

EXTRA BONUS — Catalog shows radios, watches, 
walki-talkies, cameras, models, tools, pool tables 
and many other items you can buy at practically 
wholesale prices. 

FOX CORP., Box 797 PM Janesville, Wis. 53545 
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POPUUR MECHANICS 



You can give her hope. 



Your fair share gift works many wonders iiTfc 
THE UNITED WAY 

27 million families benefit by child care, family service, youth guidance, health programs, 
disaster relief and services for the Armed Forces from 31,000 United Way agencies. 




From PM's How to Do-lt Library: 



6 



Easy-to-Build 
FUN BOATS 



SAUCY SHINGLE-Make this fast and rug- 
ged 3-point hydro from $30 worth of 
materials. 

POWER OR PEDAL WATER B/KE-Putt-putt 
or puff-puff at drop of your paddle wheels. 

RIBLE5S M-fT. CANOE-lt's fast, light and 
stable, just perfect for camping trips. 

WATERBUG— The midget hand-cranked pad- 
dle wheeler that's perfect for your small fry. 

FEATHERWE/GHT KAYAK-You carve it out 
of an 8-ft. block of foam, it's unsinkable. 

PLATFORM BOAT— Plans for pontoons and a 
deck; base for any kind of floating fun. 



Construction details for all six of these fun 
boats are in PM's 32-page Booklet HI 02. For 
your copy send 50< to 

Popular Mechanics Bureau of Information, 
575 Lexington Ave., New York, N.Y. 10022 



When yoa see 
this mark 
yotfve seen 
the product in 
Popular Mechanics. 



ELECTRONICS 



GET 
INTO 



V.T.l. training leads to success as tecbniclans, field en- 
gineers, specialists in communications, Kuided missiles, 
computers, radar, automation, Basic Ic advanced courses, 
Flertronic RnRineerin-^' Tectinolotry and Electronic Technol- 
ogy curricula both availaMe. Assoc, dei!T«« in 2!» mos. 
B.S. <>l>tainal>le. G,I. approved, .start Sept., Feh, Dorms, 
campus, Hii;h .School Graduate or equivalent, CatalOK, 

VALPARAISO TECHNICAL INSTITUTE 

OKPARTMENT D, VALPARAISO, INDIANA 4«3S3 




$70 AIR-GUN 
only $29.95 




ir 



Complete with 
chisel this 3 lb. 
Air-Gun rips into 

metal, chips concrete, drives pins, etc. Ue 
livers 5500 2* strokes a minute. Operates 
on 3 to ,% hp compressor. Made especially 
for i;ovt, and manufacturer made too many. 
At only S2!t.!».") ppd. while they last, a 
$70 value, n extra accessories for exhaust 
pipe cultint^. rivetinc etc. $9 ppd. 

Meredith Separator Co. S^nsaV 



310 W. 9th St. 
CITY, MO. 6410S 
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BUY FACTORY DIRECT! 



IMINI-BIKE! 

You get: 

2V2 hp 
4 cycle 
engine 




For about 30c a day you can own you 
own mini-bike! Welded kits (with 
engines) complete for $109.95! 
RUSH 25c for details on all 
models! 




BIRD engineering, Boi 427, Dept. 



PM-li. 



, Omaha, Nebr. 68101 



110-120 VOLT 

A.C. 1.500-viiatt. no-eyeles. Light 
Plant. Fanbelt driven from pick- 
up or small ga^ engine. Operates 
saws, drills, lights, even T.V. 
Weight 25 pounds. tliKiranlreil. 
With Voltmeter, switch, and 
pulley. Regular $8!l..')0. now $49.50. 
Send check or money order. 

Virden Perma-Silt. Box 7066 PM, Amarillo, Tex. 79109 




PROFIT IN YOUR SPARE TIME 

SMALL ENGINE REPAIR PAYS BIG ' 

Outboard * Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY — . or fix your 
own engines ond SAVE! Illustrated, easy-lo- 
learn Home Study Course qualifies you as ex- 
pert. Approved for Veterans. Write today! 

LINCOLN TECHNICAL INSTITUTE 

SUITE6-E. 427 MARKET STREET, NEWARK 5, N.J. 



LEARN 





MEAT cutting! 



Train quickly in 8 short week^ at Toledo 
ror a bright ruturs with security in vital 
meat businesH. Bijc pay. full-time jobs — 
HAVE A PROKITABLK MARKET Of 



YOUR OWN! Time payment plan availa- 
bla. Diploma Kiven. Job help. Thou^iands 
of .iurcen-.ful Kr.idu«tes. OUR 46th YEARI 
M .riend now for biB new illastratad FRES 

cmtalos. No obliication. G.I. Approved 

NATIONAL SCHOOL OF MEAT CUTTINC 
Dept. SO-H, Toledo. Ohio 4S604 



Watch for this mark on re- 
tailers shelves. It will help 
you recognize the products 
advertised in 
Popular Mechanics. 



INVENTORS 



INVENTIONS— NEW PRODUCTS— IDEAS 
DEVELOPED & PREPARED 

DESIGN— MARKETiNIJ^PATENT SEARCHES— DRAWINGS 

(II. ((.I -I,;!! - nnvHi (J/I.cf /..I //(IT riitfiir Eraxiitier 
I pi/fc./ ,»iri(( w (.ifi ri iiiiiriit liirtiirr I'nlriit Adviser 
Member: United States Chamber of Commerce 
.^i<(.i/f/ Dermic of llellnble Service to 

INVENTORS— MANUFACTURERS— ATTORNEYS 

THE "rAYMONiTlEE ORGANIZATION 

230-Z Pork Ave.. New York 10017 (212-MU 6-8500) 

SEND FREE 



■ IW ESTiON RECORD'' Form « 
•nirOHTAST PATEST ISFORMATIOS' 



Namt 

Address- 
City 



BILL PROBLEMS? 

APPLICATIONS ACCEPTED up to $17,000. 
Poor Credit, No Problem - Not a Loan Co. 
TRY THE NATIONWIDE PLAN TODAY 



Send Your Name and Address for 
FREE CONFIDENTIAL APPLICATION 

NATIONWIDE PLANJnc. Dept. 98 

COAbI iO lOASI StRViCE NOT A LOAN 
318 Broadway Blvd., Reno, Nev. 89502 
307 Pocasset Ave.. Prov., R. I. 02909 



-State- 



-Zi| 




AMAZING 

New Waterproofing Method 



STOP 
WET 
CELLARS 
FOREVER 




NO: OUTSIDE 
EXCAVATION 
NO: WALL 
PAINTING 
NO: PRESSURE 
DANGER 
Send today for 
complete Instruc- 
tions and Illustrat- 
ed guide to water- 
proof your base- 
ment forever. 
Please allow 3 
weeks for delivery 



Check type 
of foundation 
Q Stone 

□ Cement Block 

□ Brick 

□ Tile 

Q Concrete 



SPECIAL OFFER $2 



Send check or money order to 
WATERPROOFING 
CONSULTANTS CO. 

1628 HImrod Ave. 
Youngstown, Ohio 44S06 



HOOSIER 



REPOWER witri a 6 or V-m. 

H.D. ADAPTORS for using Car, 

Compact and some Truck engines. 
L Conversion Kits S45.35 to $56.90. 
'Want fast action? Give us FULL 

INFORMATION. Send S15.00 Dep. 

and we will ship correct kit. bal. 

COD. Send full amount for prepaid 

stiipment. Wire, phone or write 

today. Details FREE 
MACHINE PRODUCTS CO. 



312 S. E. 6th St., Phone 276-3442. Pendleton. Oregon 97801 



MONEY TROUBLES? 

NOBODY REFUSED 
UP TO $20,000.00 



Bad Credit is No Problem ■ Not o Loon Co. 

STRICTLY CONFIDENTIAL - A PLAN FOR EVERYONE 

WE CAN HELP YOU -TODAY 

Send your name and address for FREE application 

ATUINTIC ASSOCIATES, Dept RIO 

3312 No. Central Avenue, Pttocnix. Ariz. 85012 
146 Westminster Street. Providence, R. I. 02903 



NAMC 



ADDRCSS 



STATC 
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POPULAR MECHANICS 



TAX SALE-$1 ACRE 

Properties now being sold for municipal tax arrears. Hun- 
dreds of cottages, forms, hunt-camps, timberlands, homes 
from coast to coast along Canadian Border. Purchase 
direct from Tax authorities— NON PROFIT! For lists, pic- 
tures, regulotions, write: Register, Room 13. 110 Church 
Street, Toronto, Canada. 




Talent tests are for the birds! 
Learn CARTOONING 

ANYONE can learn to draw. Get 
into the fabulous high paying art 
field! A course may not be neces- 
sary. Send for FREE brochure to: 

Famous American Studios 

SPRING PARK, MINNESOTA 55384 





^AYS BIQ! SEND FOR FREE. BIG, ILLUSTRATED 

CATALOG NOW! Graihiates report making sub.stantial in- 
come.s. Start and run your own businaas quickly. Men. 

Women, all aBfS, learn easily. Course covers Sales. Property 
Management. Appraising'. Loans. Mort(<raRes,& relate<l sub- 
AT""^ or in classrooms in lea.Jinfr cities. 

DIPLOMA AWARDED.Write TODAY for FREE Booklet! 

Accredited -Member National Home Study Council. (Estublishcd 1936) 

-WEAVER SCHOOL OF REAL ESTATE 
»M1-P Broadway Kansaa City. Mo. 64111 

START YOUR^WN 
MONEY MAKING BUSINESS 

Clean rugs on customers' floors — upholstery in their 
homes — even painted walls — with highlv etficient 
electric machines which are making big 'money for 
others and giving them independence. Write today 
for complete information. It's FREE! 
VON SCHRADER MF6. CO .. Dept. 610 "R" PI., Racine, Wis. 53403 

ACCORDIONS* %0/sco(/nf5 

MEW ELECTRONIC MODELS 

CAl/r 42 "New Sound" Kloc- 
onwt 7£ tronlc and Standard 
models. AmpliQer.'t too! Famous 
Makes. Try heforeyou buy — 5- Day 
Trial. Kawy Terms, Trade-Ins. Free 
.\cces8orles. Money Back Cuaran- 
tee. Vrce Color Catalogs, Hand v Se- 
lectlonGulde.ni.scountPrlces. Write 
Accordion Corporation of America 
S53S W. Belmont, Dept. R-6S, Chicago, III. 60641 





OUTLASTS VARNISH 2 to 1 



Miracle clear plastic gives glass-like, diamond- 
hard, long-lasting protection to any wood or metal, 
interior or exterior. Fast drying, non-toxic. Avail- 
able wherever paints are sold. 

ATHE FLECTO CO., INC. 

P.O. Box 30 • Oakland, Calif. 94604 
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^ Refract <uuf coicUc^ 



. . . SWISS OR AMERICAN 

rnlniie, iiKiderri .<\vea7.c.v .><ysieiM slart.s yiiii making 
repairs riglit ;iway. Hcvelups skill step tiy step at 
hniiie ill sparr liiiu'. Diplcinia awarded. Kree 
-ainplr Icr-iiii. N'li olillual ion. 

CHICAGO SCHOOL OF WATCHMAKING 

Dept. 168. Fo.v River Grove, III. 60021 



New Improved HEAVY DUTY 

FOUR-WAV 

AMERICA'S ORIGINAL LOW-COST 

ARC WELDER 

AND ELECTRIC TORCH 



10 DAY 
TRIAL 



LIFETIME 
GUARANTEE 




Onlv18 

95 Prepaid Complete Ready To Use 
WELD, BRAZE, SOLDER, CUT 



All Metals In cluding Aluminum 

■ ~ ~ ~ ~ EXTRA BONUS GIFT 

with your order. Choice of: 



PRE 



1. lO-plere wrench, plier and screw driver kit in case, or, 

2. Wire forming tool. Forms wire to weld valuable items, or 

3. Big pacli welding & brazing rods, carbons, flux & solder. 

Every home, shop, and hobbyist needs this quality metal 
working machine. Anyone can use. tio experience needed. 
Use up to %" welding rods and Vi" carbons to make or 
repair 1001 items including furniture, garden tools, toys, 
auto bodies, fenders, trailers, boats, farm equipment. 
Operates on 110 V. line for jjennies — replaces torches — 
no tanks or refills to buy — produces to 11,000° heat to 
Welti, braze, solder, cut, melt, bend all metals, also sweats 
pipes, softens and removes paint, softens asphalt tile . Y OU 
CAN PAY MORE BUT YOU CAN'T GET A BETTER 
LOW COST WELDER. Over 500,000 in use. Manufacturers 
of welders for over 30 years. LIFETIME UNCONDI- 
TIONAL GUARANTEE. Simply return. We will repair or 
replace and ship FREE of charge. YOU GET: FULL FACE 
SHIELD, heavy metal cabinet, combination ground and 
work clamp, heavy duty cables, SPECIAL combination 
carlwn arc torch & rod holder, carbons, welding and brazing 
rods, flux, .solder, welding manual. ORDER TODAY ON 
10-DAY UNCONDITIO NAL MONEY BACK TRIAL. 

and pay $16.95 plus CCD. 
charges on delivery, or send 
only $18.95 for postpaid shipment in U.S.A. Specify gift. 

FOl/R-WAY WfUli/l CO. 

1810 S. Federal St., Dept. R2-F, Chicago 60616 
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SEND ONLY $2.00 



Cop;y 



Build abetter 
mousetrap 



for fish. 



WHAT'S NEW 




Return this coupon 
and we'll send you FREE 
portable installation plans. 
Aqua-Probe, the completely 
portable electronic marvel 
that finds them where they 
live, and keeps you off rocks and mud 
no matter how rough the going. A portable 
installation means you can move your 
Aqua-Probe fishflnder or keep it when 
you sell your boat. 

NAME 

ADDRESS 



CITY 



STATE 



ZIP 



PM6 



I 

I. 



COLUMBIAN HYOROSONICS,INC. 

Frttfwl, I. I., N. V. IIS20 ntukiitiaryclCtlunlkian ■rami Ctrp. 




GREER TECHNICAL INSTITUTE, INC. 

OFFERS 
TRADES 
THAT PAY 

Become Successful as 
Thousands of OthersI 

DIESEL TRUCK DRIVER* 
WELDING: GAS, ARC, HELIARC* 
AUTOMOTIVE SPECIALISTS* 
BODY AND FENDER 
MACHINIST— TOOL AND DIE 
DIESEL SPECIALIST* 
REFRIGERATION • AIR 
CONDITIONING* 
HEAVY EBUIPMENT 
OPERATOR OR MECHANIC* 
2 YEAR AUTOMOTIVE I 
DIESEL TECHNOLOGY 

*Courses also Available in Home Pre Training 
VETERAN APPROVED 

2233 SO. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 





GREER TECHNICAL INSTITUTE, INC. □ PRE TMINING 
2233 SO. MICHIGAN AVENUE □ RESIDENTIAL 

CHICAGO, ILLINOIS NS16 □ VETERAN 

Gentlemen: Please send more information about above trades. 



COURSE- 



J^GE. 



NAME. 



ADDRESS. 



CITY. 



-STATE. 
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OUTDOORS 

BY DAN FALES 



FOR VACATIONERS who want to go 
camping this summer, but don't have the 
equipment, there's a new plan. 

The A to Z Rental Co. has organized a 
"Reserve It Here, Rent It There" program. 
You can trot down to your local rental 
center (there're more than 200 in the coun- 
try), pick out the equipped trailer or 
camper you want, fly or drive to your 
destination and pick it up. Rental charges 
don't start until you get in your rig. 

This is one of the first programs of this 
type in the country. A to Z rents every- 

thing you will need. 

For more informa- 
tion, contact A to Z 
Rental Co., Inc., 165 
West Jackson Blvd., 
Chicago, 111. 

CRAZY USES for 

outdoor gear can be 
spotted most any- 
where. One of the 
wildest is an arrow 
quiver used by John 
D. Brown, bass 
player for the Jonah 
Jones Quartet. John 
has attached the 
quiver to the base 
of his bass to hold 
a string bow. The 
bow is for music 
not for arrows. 

THE BACKBUSTING JOB of lugging out- 
board motors around has been eliminated 
by the Yoder Manufacturing Co. At just 
under $30, you can get a MotorCaddy for 
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outboards up to 20 hp. It's made of alumi- 
num tubin*:? and hardwood with ball-bear- 
ing wheels and adjustable handle. The 
MotorCaddy fits easily into an empty car 
trunk or station wagon. Yoder is at 1823 
East 17th St., Little Rock, Ark. 72202 ★ * * 

POPULAR MECHANICS 



Cu[-. , 



OVOLKSWASEN OF AMERICA. INC. 



Your Volkswoqen dealer proudly presents 
used cars that aren't "just like new!' 



There are enough guys pushing "just like new" 
used cars these days. 

So it should be refreshing to learn that Volkswagen 
dealers are pushing something a little different. Used 
cars without the fast talk. Used cars with nothing but 
a written guarantee to speak for them. 

And it says a lot. Because all the major 
working parts are covered 100%. 

Engine. Transmission. Rear axle. Front axle 
assemblies. Brake system. Electrical system. 



The Volkswagen dealer guarantees to repair or 
replace every one of them for 30 days or 1000 miles, 
whichever comes first, free. 

He's already fixed what needed fixing during the 
inspection a trade-in has to pass to get the guarantee 
in the first place. 

So he can afford to be so sure of his used 
cars. 

They're more like new than one of those"just 
like new" jobs. 



This 
used car is 
Quoruitccd 
K)0%. 
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HEAVY DUTY-ARC WELDER ^1 



FREE. 




Now Advancod 1968 Model 110 Volt Arc Welder. You cannot 
buy a bettor woldcr anywhere «t this low price. NO EXPERI- 
ENCE NEEDED. With our easy-to- understand welding book, 
anyone can braze, solder and weld any metal, even aluminum. 
NOTHING ELSE TO BUY. Comes complete with rod holder, 
helmet, ground clamp, twin carbon torch which generate* 
over 11.000 degrees heat to braze, solder, cut. melt and bend 
all metals. Also included FREE S2.00 supply of 1 16" and 
I m" welding rods, l a" carbons and flux. LIFE TIME GUARAN- 
TEE. Never a repair charge for parts or labor. MONEY BACK 
GUARANTEE. Try it for 10 days. If not completely satisfied, 
we will I m mediately refund your money without question. 
SEND ONLY S2.00 and when delivered pay postman S16.95 
plus postage, or send full price S18.95 and we pay postage. 
(Remember: Order immediately for your free 10-piece tool kit.) 



10-PIECE WRENCH. PLIER 
AND SCREWDRIVER KIT 
(wrench sizes 13/64 to 7/16") 



SEND ONLY $2.00 



Order Direct from factory: NATIONAL ELECTRIC. Dept. PIVl-6. Box 48-544 Miami, Fla. 33148 




ORDER NOW AND RECEIVE 
ABOVE BONUS GIFT FREE 



Guaranteed 
10 Years! 



The knife for hiiiilhii!. 

lishini; anil pi ulci'i Imi. 
Mil I 111 iHill^lii'il. iniimilril 
sIaillll'-^^ shrl lihiilr liniii'il to a 
la/iii's iilui'. Itiiunnl. (l|ii'iw Willi 
flick iif lliiuii. l.iickN into iinsiiiiiii. 
Blaili' will nut i-ln^r wlicn in use. I'los 
Miltiiii ill liamllr In cli^r. Safi'I.v liliui'r 
;;iiaiil. Sni i' ni i|i liaiiillr. Baliiiicni I'm lai - 
-il Iliiiiwlii-. IF BROKEN WITHIN 10 
YEARS WE WILL REPLACE AT NO 
CHARGE! Use 30 days. .Miuiiy hack if imi 
pleasfil. Oiilv .fl.MS plus $.-J7 pn-lanc anil liaiiilliim. 
OKDKI! SOW. .Miilwol KiiitV Cn.. !Mi4:! S. Wcstiiii 
.Vvc. Dept. K-S70S. Cliicanii. III. ii(M!-jn. KstalilWicil i:t:!tl. 





LEARN DRAFTING 
AT HOME 



Wr 



U S. Labor Dept. says "42% more 
Draftsmen needed next 10 years." 
Send tor FREE ■DRAFTING CAREER 
KIT." No salesman will call. 



.AGE. 



ADDRESS. 



.STATE. 



-ZIP- 



NORTH AMERICAN SCHOOL OF DRAFTING. Dept. 41 7t> | 
stiidT CoxKii 4S00 Campus Drive. Newport, California 92660 I 



EARN 

HIGH 
WAGES 

as a HEAVY 
EQUIPMENT 
OPERATOR 



frain your way to high pay in the booming construction in- 
dustry! Learn the skills you need to qualify . . . NOT by 
correspondence, but by actual field training on machines like 
the ones used by the industry. Huge training grounds in 
North Carolina, a million dollars worth of school-owned 
diesel-engined machines, experienced instructors, full 220- 
hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Coun- 
seling Director on staff. VA approved. For men ages 17 to 
56. Train Now-Pay Later plan . . . other payment plans also 
available. Write TODAY for FREE catalog and FREE copy of 
school newspaper reporting news of National School gradu- 
ates. 




NATIONAL SCHOOL • 
OF HEAVY EQUIPMENT OPERATION, Dept. D-16 ' 
P.O. Box 1686, Moores Chapel Road. Charlotte, N. C. 28201 I 



I Please send me FREE illustrated school catalog and com- 
plete information. I understand there's no obligation. 



Name. 



I 

I Address. 
I 



Age. 



-Phone. 



City. 
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-State. 



JZip Code. 



NOW YOU CAN 




FROM 



100,000 
doctors 
have quit 
smoking 
cigarettes 

FREE 



SMOKERS ANONYMOUS 



NEW 16 page book presents a 10 DAY PLAN 
to stop smoking even if you do not have 
strong will power. Available to smokers 
while the supply lasts. To obtain a free 
copy, send your name and address to 

SMOKERS ANONYMOUS, INC., Dept. P391 
P. 0. Box 10512, St. Petersburg, Fla. 33733 



ROADSTER KIT PLANS! 



Send only 25f for 
information about plan: 



Exciting new easy to follow 
plaris reveal step by step how 
to build your own roadster! 




BIRO sutomotiv*. Boi 651, Dept. 



PM-fi 



Valley, Nebr. 68064 





For TOOLMAKERS 




who use the' 




FINEST 




GERSTNER TOOL CHESTS 


^^^^ '^^^'^ 


Dept.ISiJKiJCincinnati Street 




Dayton, Ohio LKlUri 


Catalog! 



AA«AZING NEW 



"LISTEN -IN-COIL" 

PICKS UP ANY TELEPHONE CONVERSATION I 

NO CONNECTION TO TELEPHONE NECESSARYI You hear 
the entire two way conversation from a distance . . . unde- 
tected! Limited supply remoining at only $1.98. SUPER- 
SENSITIVE model $2.98. Satisfaction Guoronteedl Cololofl 
of LISTENING DEVICES 35c. FREE with order! Save COD 
fee and send Check, Cosh or M.O. to: Consolidated Acoustics. 
—DEPT. M6, 1306 Woshinglon, Hoboken. New Jersey. — — 



POPULAR MECHANICS 



Co|.,;iL, i.uo ;i:aterial 
I 



Changing 

Your 
Address? 

If you're planning to move, please 
let us know six weeks before chang- 
ing your address. Attach address 
label and fill in your name and new 
address. This will insure prompt 
service on your subscription. 



ATTACH LABEL HERE 
(address label found on 
cover of Popular Mechanics) 
Send label with your name and 

new address to: 
Popular Mechanics, Subscription 
Dept. 250 W. 55th St.. N.Y. 10019 



My name is. 



(please print) 



My new address will be. 



City. 



-State- 



JZip Code- 



This great 
RIDGIP 

Tube Cutter 
gives you 3 / 
tools for the 
price of 1. 

It's the RIDGID No. 15 
tube cutter, and it's one 
of the handiest tools ever 
invented! 

One. It's the smoothest little 
tube cutter available for all 
Vie" through 1 %" copper, 
brass and aluminunn tube, 
also thin-wall conduit. 
Two. Our tool is also a 
reamer. The blade folds 
into the frame where it's 
out of the way but always handy. 
Three. The No. 15 is also a gas cylinder wrench. The 
key is cut right Into the blade ... it can't get lost. 




So get 3 tools for the price of 1. Get a RIDGID No.15 
Tube Cutter at your Dealer's. He carries a complete 
stock of Work Saver Tools 
from The Ridge Tool Com- 
pany, Elyria, Ohio 44035. 



RIDGID 



g^gaiSl How to start 

Your Own Business 



Start a steady repeat CASH buaines* 
In your basement or ftarafte. Eara 
SS to $6 an hour in your spare* _ 
time! Ezcclient proHts in sa*f ' 
sharpenlnii business! Auto- 
matic Foley Saw Filer, easy 
to operate, files combina- 
tion saws, liand. band, 
and circular saws. No ex- 
perience needed. H. C. 
Delbert wrote us: "Since 
(Jot my Foley Filer $ 
years ajlo, I have aver- 
aged 4'j saws each day 
since 1 started.** 

Every saw you sharpen 
brlniis you more cus- 
tomers. "I rented a two-car garage 
and have all the work I can do," 
writes Charles H. Smith. 

FREE BOOK 

Shows How to Start 

Fact filled booklet tells you how to start a sparetime business 
immediately; how to get new business, how to advertise. Rusb 
coupon now; get "Money .Maklne I'acts" and details 
on Kasy Payment Plan. No Salesman will call. 



Send Coupon for FREE BOOK Money Ma king Facts j r0 




FOLEY MANUFACTURING CO. 

643-8 Foley BIdg., Minneapolis, Minn. SS41S 

Send FREE BOOK— "Money Making Facts", 
and Time Payment Plan. 

Name 



Address. 



I 
I 
I 
I 
I 
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sure cure 
for 

buck lever 



You want a rifle. Not one that costs 
a lot of bucks. But one that's 
accurate. And fun. And well made. 
No toy. Your worries are over. 
Grab hold of one of these new 
Crosman CO2 Pellmasters. The 
Pellmaster 700 shoots .22 cal. Super- 
Pells". The model 707 shoots .177 
SuperPells' and Super BBs". Both 
are powered by a CO2 Powerlet, 
so both have built-in economy. You 
are going to like the fast-loading 
precision rotary magazine. The 
one-stroke cocking-safety knob 
combination, and the new easy 
push-button Powerlet piercing 
system. Both are top quality rifles 
with walnut hand finished hardwood 
high comb Monte Carlo stocks. 
A new high efficiency in-line valve 
gives uniform velocity, shot for 
shot -480 to 500 fps. A hooded 
post front sight with adjustable 
Tear sight is standard for accuracy. 
The precision button rifled barrel 
is 18" of solid steel, with 10 
lands. 1 twist in 16" R.H. 
rifling. The overall rifle 
length is 36%" and it weighs 
4 lbs. The Pellmasters 700 
and 707 qualify for use in 
the NRA 333 Air Rifle- 
10 meter competition 
program. And either sells 
for less than $27 (slightly 
higher in Canada). So see 
your dealer today. And 
don t forget to send for a 
copy of More Shooting 
Fun." It's free. 



The Fun Guns from 



'Crosman 



Crosman Arms Co . inc . Fairpon, N Y 14450 
Crosman Arms (Canada) Ltd . Dunnville, Ont 



When you see 
this mark you've 
seen the product in 
Popular Mechanics. 
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■Very soon you'll start seeing products 
bearing Popular Mechanics "Product 
Feature" Mark appearing on many dealers 
shelves. This is a brand new service to our 
readers and will help you recognize the 
products that are advertised in your 
magazine. 

Look for the mark on hang tags, stickers, 
counter cards and on the ppoducts them- 
selves. 

This is just another idea in a long line 
of new ideas from Popular Mechanics. Re- 
member the Mark. Ask for it. Know and 
buy the products that wear it. They're the 
products advertised in your magazine. 

THERE'S ALWAYS SOMETHING 
NEW AT POPULAR MECHANICS 



POPULAR MECHANICS 



Cl 



RACE FANS! 



Your New PM Guide to Competition Cars 



32 types of racing 
cars in 8 major 
classes — Champion- 
ship, Stock, Formula, 
Sports, GT, etc. Beau- 
tifully painted. Print- 
ed on heavy paper, 
35 X 23 inches, suit- 
able for framing. 
$1.50 each postpaid. 






* ». % vrnxH mmvs * 4& 

K M RAK IIEKS 61 mt TO I immtTHA 0 



Racing, Popular Mechanics, 575 Lexington Ave., New York, N. Y. 10022 



Please send 
of Popular 



copies 



Mechanics 
Racewatchers Guide to 
Competition Cars. En- 
closed find $1.50 for each 



Name 



Street 



City. 



State. 



.Zip Code. 



•msmm 



v. 



Says JOHN BENNIE, Pittsburgh, Pennsylvania 

"Thanks to your wonderful training, I have been 
able to earn $20 to $25 extra each and every 
week doing little locksmith jobs at home and 
after work at my regular job. This is the 
best trade a man can take up." 



m 



I^P'O/'^I ^ ^ ^ t£ 

pieces of protessional eq 

L,™^J] FREE 'J; 
/'/-^Txtor use with course 



Be a LOCKsi^nrhL 

Train at HOME-EarnWhlleYou Learn. Add .SO'-f- mail \ <QC^==^ 



100';; to YOUR income with easy spare time 
earnings. Cash in on the nation-wide shortage- 
trained locksmiths in great demand! Quickly step 
into a big pay opportunity job or start a high- 
profit shop of your own. 

Earn Extra Money RIGHT AWAY! All Master 
Locksmiths Special Tools, Equipment and Sup- 
plies Furnished FREE for use with course. 

Age, education, minor physical handicaps don't 
matter in this growing trade. You can quickly 
qualify as a skilled locksmith. It's like a fascinat- 
ing hobby. Study at home as little as one hour a 
week. Gain practical experience through complete 
well-illustrated lessons. Do real jobs on car locks, 
house locks, padlocks and safe locks, under the 
guidance of experts. FREE Illustrated Book, write 
now. LOCKSMITHING INSTITUTE, 

(Div Tech Home Siudy Schools) 

Dept. 1110-068 • Little Falls, New Jersey 07424 



MAIL V 
COUPON / 
for FREE j 
ILLUSTRATED I 
BOOK 
l''<>r a fiiluri- as 
your own boss or 
in a hlKh-pay 



)nly school 
Ni'w .ItTsey. 



oh. write now i 
or FKKK lllus- \ J 
rated Book. 




Professional Equipment 
includes 
LOCKS-PICKS-PARTS-KEYS 
SPECIAL TOOLS & SUPPLIES 
all FREE for use with course. 



.•\ccic<lite<l. Nafl 
Honio .Study Council. 

f its kind. Licensed hy .State of 
A|)|>rovfd for Veterans. 
MAIL COUPON NOW 

LOCKSMITHING INSTITUTE, Dept. 1110-068^ 
Little Falls, New Jersey 07424 

Please semi FREE lllu>irateil Monk— "Your Big Oppor- 
tuiiiiies in l.ocksmiiliinn." compleie EquipmeiU folder 
ami sample lesson paees-FREE of uU oblii;alion— (no 
salesman will call). 




Name_ 



Address- 
City 



.State. 
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BIG PAY! TOP SECURITY! 



start out as a Professional Auto-Diesel mechanic 
in a good pay job. Many advance to supervisory 
jobs earning $200 a week & up. 

You'll learn fast in one of the best equipped, 
most up-to-date shops in the country. We 
locate student part time jobs, housing . . . 
Free national job placement. Send today 
for free CAREER KIT and CAMERA 
TOUR showing Bailey students in action. 



Name- 
Street- 
Town_ 



.Age 



State- 



Telephone 

1645 S. Grand. Dept. P.M.. St. Louis. Mo. 63104 



BAILEY TECH SCHOOL 



// you want to 

STOP SMOKING 





by Y. A. Tittle 



Y. A. Tittle is a former great NFL quarterback, 
now a successful insurance executive and back- 
field coach for the San Francisco Forty-Niners. 



After my doctor advised me to quit smoking 
I made many starts — with no success. Just as 
I needed help from my teammates on the 
football field, I found that desire, alone, 
wasn't enough to stop smoking. Then 
Bantron was recommended to me by a friend. 
Bantron did the job ! I stopped smoking com- 

Eletely in 5 days and I'm proud to say I 
aven't smoked in well over a year. 
I've learned that clinical evidence has 
established that Bantron is more than 80% 
effective in helping chronic chain smokers 
give up smoking . completely. Extensive re- 
search work at a great American University 
has shown that 4 out of 5 patients who had 
a desire to stop smoking were able to do so 
within one week with the help of Bantron. 
Even those who didn't stop completely cut 
down drastically. 

And the Bantron way is so easy and 
pleasant! Bantron does not affect your taste, 
IS not habit forming. It acts as a substitute 
for the nicotine in your system, and curbs 
your desire for tobacco. 

Try Bantron. You will be amazed at the 
results you get. It's so safe when taken as 
directed that you can 
get it at all drug stores 
without a prescrip- 
tion. Also available 
in Canada. 



Bantron 

■RAND (g) 

Smoking Deterrent Tablets 



$7.50 

That's all you'll pay for the PM Jet. The first 
do-it-yourself boat designed for turbojet pro- 
pulsion. And that's one of our most expensive 
designs. 

For three dollars you can buy the PM38, a 
sleek 13 foot runabout. And for $38.00 you can 
build it. We don't have to tell you what a great 
buy that is. 

And that's not all v\/e ve got to offer. We've got 
El Gato, a 12 foot, twin hulled catamaran. But 
we're not about to sell this beauty for three 
dollars. It will cost you four. 

There are eight other models in the PM line. 
Some are less expensive, others will cost you 
more. We even sell one model that costs as 
much as ten dollars. 

If you'd like to order the PM Jet, PM38 or El 
Gato just complete the coupon below and 
return it to us. If you want to see the rest of the 
fleet there's a place on the coupon for that too. 



BOAT PLANS 
POPULAR MECHANICS 
575 LEXINGTON AVENUE 
NEW YORK. NEW YORK 10022 

PLEASE SEND ME THE FOLLOWING 

□ Plans for the PM Jet at $7.50 a set 
n Plans for El Gato at $4.00 a set 

□ Plans for PM 38 at $3.00 a set 
Please send me information about the rest of the PM 
fleet. 



n 



NAME. 



ADDRESS. 



CITY. 



.STATE. 



.ZIP. 



. I 
.J 
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POPULAR MECHANICS 



[.ate rial 



When YOU 
see this mark 
you've seen 
the product in 
Popular Mechanics. 






Mr. 
Mrs. 



Window 
Planning Guide 

to help you make the rie;ht 
window decisions for your new 
home or rcmodelinc: project. 
Send today for full-color 
folder packed with helpful 
hints plus a description of the 
Andersen Window line. 

Clip and Mail Today! 

I 

□ I plan to build. 

□ I plan to remodel a 



Address. 
City 



-State- 



-Zip. 



Andersen W/indowalls 

PM-68 i 

■ ^» Andersen Corporation • Bayport. Minnesota SS003 J 



MAKE IT BIG 
WITH ITi 



PROJECT METHOD 



HOME TRAINING 



IN INDUSTRY 
IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNMENT 



ELECTRONICS DIVISION 

• Master Course in Color TV Servicing 

• Color TV Servicing 

• Master Course in TV L Radio Servicing 

• Practical TV & Radio Servicing 

• Master Course in Electronic 
Communications 

• FCC License Course 

• Industrial & Computer Electronics 

• Stereo, Hi Fi & Sound Systems 

• Basic Electronics ^ 



AIR CONDITIONING, REFRIGERATION DIV, 

• Air Conditioning, Refrigeration 
& Electrical Appliances Master Course 
Air Conditioning-Refrigeration ^ ^ 




Servicing Course 




AUTO-MECHANICS DIVISION 

• Automotive-Diesel Master Course 

• Automotive Mechanics 

• Diesel Mechanics 

• Engine Tune-up and Electricity 




HOME APPLIANCES DIVISION 

• Home Appliance Master 
Technician's Course 

• Home Appliances Servicing 

• Handyman Appliance Repair 




NATIONAL 



SCHOOLS 



WOI«U>-<inOC TUINING SINCC I>09 

4000 South Figueroa Street Los Angeles. Calif. 

HIGH SCHOOL AT HOME 



APPROVED FOR 
VETERANS 



90037 




National offers ac- 
credited high school 
programs. Take only 
subjects you need. 
Study at your own 
pace. Everything in- 
cluded at one lov^ 
tuition. 



CLASSROOM TRAINING 
AT LOS ANGELES 

NTS occupies a city block with 
over a million dollars in train- 
ing facilities. Check special 
box for details. 



FREE BOOK & 
SAMPLE LESSON ttffi 



NATIONAL (Ji^ SCHOOLS u 

WOBlO-WIOE training SINCC 1905 ^ 



f 
I 



4000 So. Figueroa St.. Los Angeles, Calif. 90037 

Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below. Check one only. 



} 



' □ ELECTRONICS DIVISION 
f □ AIR CONDITIONING, REFRIGERATION DIV. 
I □ AUTO-MECHANICS DIVISION 
f □ HOME APPLIANCES DIVISION 
I a High School at Home ("^pt. 201-68) 



Name . 



# 

mi 

I 
I 



.state 



f Address 
I City — 

I □ Check for veteran training under new G. I 
. □ Check if interested ONLY in classroom training 
\ at Los Angeles 



Zip Zm^ 

G.I. Bill. ILA 
n training 
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QUESTIONS ANSWERED 




Kids use the chair as a goal post? 




There goes that hammer head! 




"Look, Dad — it comes off." 

Fix it with the 
genuine PLASTIC WCX)D.® 
Looks and lasts like real wood. 



PiASTIC 
OOD 




HOMEOWNERS' 

CUNIC 



BY W.CLYDE LAMMEY 



Handles like putty — comes in 5 colors. 



' When to roll lawns 

My lawn is rather rough. Ridges, shal- 
I low depressions and low hummocks cause 

my mower to skip and scalp here and 
'■ there. I've been advised to roll the lawn, 
I hut will this help? The soil seems to be 
I jriable, a clay type rather than sandy, 
! and drainage should be reasonably good. 

I'd like your suggestions. — M.R., Ind. 

I'm always hesitant to suggest rolling a 
lawn on clay soil, or any of the heavier 
soils. It's possible that a light rolling 
would do some good by pressing grass 
1 plants into closer contact (those that may 
i have been heaved by frost), but this 
won't level the ridges or fill the depres- 
sions you mention. If you weight the rol- 
ler sufficiently to flatten these irregu- 
larities you risk compacting the soil 
unduly. It seems to me that a better way 
of handling your problem would be to 
build up the depressions and level the 
other areas with new soil applied as a 
thin mulch and raked lightly to expose 
the grass blades. 

To level the deeper depressions you may 
have to carry out the procedures by stages, 
applying several thin coatings of new soil 
at one-week intervals or between rains. 

Ridges can be leveled by cutting and 
lifting the sod, removing some of the soil 
thus laid bare and then immediately re- 
placing the sod. At a time when the new 
soil is dry on top you might roll the entire 
lawn lightly, using a roller weighted to 
not more than 30 pounds or so. 

Stain to watch 

I have a slant-jront desk on which the 
veneer has been chipped off the outside 
comer of the slant-front. I replaced this 
veneer with the same kind of wood but so 
far I have not been able to stain the new 
veneer so that it matches the old. The 
stain of the color I want just wont darken 
the new wood sufficiently. Is there any 
other procedure I can carry out? The 
wood is figured maple. — O.D., Kans. 

I assume you are trying to match an 
original shaded finish, which would nor- 
mally be darker at the corners and along 
the edges of the slant-front, or drop lid. 
(Please turn to page 40) 



38 



POPULAR MECHANICS 






M*n« Of CiCCllCMCC 



JUNE 1968 



AC Spark Plug Division 
Full Time Firepower 

For Safety's Sake, Check Your Lights- Replace with AC Guide Lamps. 

39 



71 ! HOMEOWNERS' CLINIC 




Install ceiling tile 
Apply insulation 
Fasten weatherstripping 
Reupholster chairs 
Fasten fence wire to posts 
Repair window screens 
Secure antenna wiring 
Tack down stair treads 
Replace worn window shades 
Attach vines to trellises 
Tack carpet underpaddings 



Apply polyethylene vapor 

barriers 
Make window boxes 
Trim kitchen shelves 
Line closets 

Fasten burlap around tree 

trunks 
Cover valances 
Hang drapes 
Affix wall decorations 
Install plastic wall brick 



SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL! 
FASTER . . BETTER . . CHEAPER . . 



At Hardware. Lumber and Building Supply, Stationery 
and other retail outlets 

I ARMWr FASTENER COMPANY. INC.. Saddle Brook. N. J. 07663 



Bore 35 standard holes 
with just one tool 



New IRWIN 

Expansive Bit 

lets you dial your size 

Just turn the dial and you're 
set to go with this new Irwin 
Expansive bit. No hunting for 
the size you need. Fits all hand 
bit braces. Clean, fast, accurate 
boring action from T's" to 3" — 
35 standard hole sizes in all! 

And what a really fine preci- 
sion tool to own. It's drop- 
forged from special bit steel, 
heat treated full length, ma- 
chined for accuracy and sharp- 
ness, highly polished, too. Two 
cutters supplied with each bit. 
Model No. 21 with to l^i" 
boring range also available. 
Ideal for home handyman, pro- 
fessional woodworker, or farm. 
See your independent hardware 
or building supply dealer soon. 




IRWIN 



every bit as good 
as the name 
at Wilmington, Ohio, since 1885 
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(Continued jrom page 38) 

None of the maple stains ordinarily avail- 
able is likely to match this color, even if 
you apply it in full body and allow it to 
dry without wiping. Probably the best 
and simplest way to handle this problem 
is to use artist's colors. Apply the color 
with your finger just as it comes from the 
tube and then wipe it off until you have 
just the right matching shade. This will 
take some experimenting with mixtures 
of, perhaps, burnt sienna and burnt um- 
ber until you get the combination of the 
two that will match the original. Be sure 
to allow it to dry for a week to 10 days 
before applying any top coat. Artist's col- 
ors applied as they come from the tube 
take a long time to dry. 

Hyacinths didn't show 

Late last fall I planted hyacinth bulbs 
bnt nothing came up this spring. I planted 
the bulbs a good 6 in. deep in a rather 
heavy soil and Vm wondering if this didn't 
compress and prevent the plants from 
emerging. Is this possible? — M.T., Ohio. 

A "good 6 in. deep" may have been too 
deep, as you suggest. Also, the bed may 
have been walked on during the winter 
when the soil was wet. This could be a 
cause as it may have compressed the clay 
soil and prevented growth. 

Sod or seed on slopes? 

My grade slopes so much in all direc- 
tions from the foundation that, during 
heavy rains, new seed might wash away. 
Black soil is well distributed over the 
area. Should I sod or seed? — L.T., Va. 

Sodding (with commercial sod) could 
be your best bet, assuming that the sea- 
son cooperates, your budget will absorb 
the shock and you have time to lay the 
sod right after delivery. 

Be sure the yard is graded as you wish, 
with no ridges or hollows to interfere 
with easy mowing. Loosen any compacted 
areas by raking or spiking, and if the soil 
requires, give it an application of lime. 
Lay the sod squares flush, or nearly so, 
with walks and driveway. Keep them 
damp and pressed tightly together, and 
see that the edges are joined flush. 

Water as you go and at intervals during 
the remainder of the growing season 
when rain does not provide sufficient 
moisture. Your local supplier is in the best 
position to advise you about when to sup- 
ply plant food. (It's usually recommended 
in late fall.) ★ ★ ★ 
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lhai makes OMC Stern Drive 
so great that it's the only one 
with a full 2-year warranty? 



fiAIM._3"05™» 




FREE! 



. . . 4 inches on your chest — trade in that skiony, 
scrawny milktoast or overweight body of yours for 
a new Weider Jet-Charged body, rippling with moun- 
tains of muscle, loaded with energy, drive and vir- 
ility — win the envy of every man and admiration of 
every woman, now! In 15 minutes I'll prove you can 
have life guard shoulders, trim your waist to athletic 
size — give you speedy athletic legs. I don't care if 
you're short or tall, (skinny 
or fat) young or not so young, 
expect a muscle building mira- 
cle when you send for my FREE 
book. Send only 25c to cover 
postage and handling and write 
to the Trainer of "Mr. Uni- 
verse," "Mr. America" — 

JOE WEIDER, Dept. 38-68Y 
531 - 32nd Street 
Union City. N. J. 07087 




XL 30 
WELDER 




ONLY 

WELD, 
BRAZE. 
SOLDER. 
CUT 

ANY METAL 
INCLUDING 
ALUMINUM 

MONEY-BACK GUARANTEE — LIFETIME GUARANTEE 
NEWEST 1968 MODEL. Best low cost, HEAVY DUTY Welder made in 
U.S.A. Cuts, welds, soldrrs, brazes, heats, t>end8, with V4" rods and 
carbons. Prtjduces 11,000° heat on llOV line. NO EXPERIENCE 
NEEDED. Anyone can use. NOTHING MORE TO BUY. Complete with 
full face helmet, new design, hea\ier metal cabinet, special CDmbinatioon 
twin carbon torch and ro<i holder, 10 ft. heai-)- duty cables, pround 
cUmp, PLUS FREE $2.00 PACK CARBONS, WELDING AND BRAZ- 
ING RODS, FLUX, SOLDER. Simplified welding book. UNCONDITION- 
AL MONEY BACK TRIAL — use for 10 days, if not completely satis- 
fied we will refund your money. LIFETIME GUARANTEE. Never a 
charKe, if inoperative simply return, we repair and reship free. SEND 
ONLY $2.00 and pay $16.!i.5 plus C.O.D. charKes on delivery nr 
send only $18.1)5 for prepaid shipment In T'.S.A. 
Pnpp Order from this ad & receive extra pDCCT 
■ $2.00 gift of rods, flux and solder. ■ rlbt 

Dept. A2-F 
1808 S. Federal St. 
Chicago. III. 60616 



DYNAMIC CQQliBI 



OMC Stern Drive 
Outboard Marine Corp. 
Galesburg. Illinois 61401 

Gentlemen: 

Please rush me the 1968 OMC Power Catalog, 
so I can read for myself about the most excit- 
ing power on water. 

Name 



Address 



City 



State 



Zip 



OMC 



STERN DRIVE 



OUTBOARD MARtNt CORPORATION CALISBURG ILLINOIS 



GO AHEAD! Ask Your Dealer to 
Demonstrate this BENJAMIN 



. . . then You'll Know Why Today's Oldest 
AIR RIFLE is Still the Most DEPENDABLE 
BE or PELLET GUN ever made! 

This Single Shot Model isn't new. It's been around since 
1908. In Performance and Popularity it has more than 
proved itself to be the Dominant Hi-Compression Air 
Rifle in the field. Does that surprise you? Probably if 
you owned one you'll find you agree it cannot be 
equalled, much less surpassed, in qualities which con- 
tribute to Better Shooting. A universal favorite for all 
uses — Indoors or Out. This gun combines such distinc- 
tive features as Genuine Bronze Barrels, Machined Brass 
and Steel Parts, Superior Workmanship with Modern 
Refinements and Styling to deliver Power, Accuracy, 

Dependability that rightfully put it in a class by itself. 

Choice of BB or 177 or 22. At Benjamin Dealers. 

AmmoRec" ' »• 3'" "I- " 

om mended I PtUtT No 317 UL. 117 PEUET. 



BENJAMIN AIR RIFLE COMPANY 

896 Marion St., St. Louis. Mo. 63104 



Vou Can 



FREE! 

Catalocj Benjamin 
Single Shot and 
Repeaters — Cal. 
BB or 177 or 22. 
Write today! 



DEPEND on BENJAMIN 





FIX CLOCKS, WATCHES 

FOR FUN & PROFIT! 

Fascinating new Hand- 
bDolc by master crafts- 
man H. G. Harris gives 
you the Icind of knowledge 
skilled watchmakers learn. 
OVER 200 ILLUSTRATIONS 
show how to install hands, dials, 
crystals, mainsprings, stems . . . 
rehouse old movements in modern cases 
. . . speedily cure many troubles by de- 
magnetizing or cleaning, etc. 
INSTRUCTIONS COVER every popular 
watch and clock, chimes, grandfathers, 
cuckoo, everyday alarm and electric 
clocks. Handbook tells you where to buy 
parts . . . where to .send "overflow" 
work for repairs at wholesale prices as 

business expands! . . ^. 

FRIENDS GLADLY PAY $5 to $50 for restoring cherished time- 
pieces. Try the HANDBOOK OF WATCH AND CLOCK REPAIRS 
seven days! Rush onlv $4.95 on money-back guarantee to: 
EMERSON BOOKS, Inc., 
Dept. 661-R, 251 West 19 Street, New York, N. ¥. lOOIl. 



I-N-Y-E-N-T-O-R-S 

WE NEED INVENTIONS 

Sell your invention for cash — need money for Patent? — Are technical 
problems holding you back? Universal Inventions has helped In- 
ventors all over the world — just like yourself — why not you? Inventions 
provide the magic spring-board to sudden riches. REMEMBER, we 

either sell your invention or pay you a cash bonus. Write for details. 

UNIVERSAL INVENTIONS. Dept. 13. Marion. Ohio 



The bargain hunter 




WICKLIFFE 
PIPE GRIPPER 

Every handyman needs this amazing tnol. In- 
stantly converts any ordinary vise to hold 
pipe, conduit, tubing, shafting, dowel stock. 
The Pipe Gripper has a pair of cast steel, 
serrated jaws automatically aligned with a 
tempered, flat spring. Specially designed teeth 
will hold any stock from to 2' diameter. 
Only $1.3!) postpaid USA. 

Wickliffe Industries, Inc., 
P.O. Box 286-PM6. Wickliffe. Ohio 44092 



BIG 
BOOM 



CARBIDE 
CANNON 





Sounds like 
dy na mite 
blast! 
BRILLIANT 
FLASH ! 
Mi;;lilV riiar 
f (■ ii (ICS f (t r 
lilijilts. Fim- 

July nil niii.-ii ikcr. Muriiiii; kiiii. (cli-lira- 

lidtis. I'ic. Siifr. No rcci.il. llimdrpds nt shuts 
fur fc« (fills. I'scs ciirlililiv Tast lirliit;. .\l- 
IradiM'lv niiidc of heavy rasi iron. Minu.v 
liiid; ;;ii:iriiiil(r 9' Cannon (Illustrated) $4.95 
Postpaid. Big 17" Cannon $9.95. Mammoth 
25' Cannon $13.95. Ammunition 39<! tube (500 
shots). 3 tubes $1.25. Add SOi postage on all 
orders. 75C west of Miss. Standard American 
Gannon Co., Dept. 6PM. I Park Ave.. N.Y. 



Searching/^ 



Should you wait years to meet 
your match?? Take the opportu- 
nity to establish new friendships 
NOW! The computer has smashed the 
social time barrier . . . 



Request free 
questionnaire 
$10 00 lee 
payable 
when you 
return 

questionnaire. 



COM/PAIR SYSTEMS, Inc., PM-3 
194 Nassau St., Princeton, N.J. 08540 




Name- 



Address- 



City- 



-Slate- 



t CopyRM ITS COM 'PAIR Sytlems Inr. 




Thousands of 
exciting tool 
values! 



SIIVO (BRAND NAME) TOOl CATAIOG 

Thousands of Exciting Tool Values! Stanley, 
Millers Falls, SkH, Thor. Wen, Disston Wiss 
Wellsaw. Drcmel, Speedy Sprayers. Plumb, 
Muot. Kennedy. Channel lock. Porter-Cable. 
Rockwell. Hehos, Vise-Gnp, Crescent. Ridgid. 
Pony Clamps. Unimat, Foredom and many other 
Nationally Advertised brands of Tools & Sup- 
plies. We ship Coast to Coast at prices Hard 
to Beat. Send 25c for our big 148-page tool 
catalog today. Silvo Hardware Co., PM-», 
107 Walnut St., Philadelphia, Pa. 19106. 



HANDY DANDYS STORE SUPPLIES 
FOR NEAT AND CLEAN WORKSHOPS 

.sturdy, plasiii- cup* snap into I'm' pejtboard 
.-iml holil <|iiniioi' i\\ l.si Iml.y ffioil u'lnf^s Jars. Per- 
fect for stoiirn; nil klmls nf small parts and 
ttiinns. Keep your woi kshop neat, lo for SI: 
;tO for »:i; 7'J for S.".; .".KO lor .s.ia. ."".<). Handy 
Paiidys only. No Jars. .Shlppinii palil anywhere 
fS.A. Send pnyment with firder— no <'.().!». 
WICKLIFFE INDUSTRIES. INC.. P.O. Box 286. 
Dept. PM-6. Wickliffe, Ohio 44092. 




MODEL CAR 
CATALOG 




NEW 1968 

ISSUE 



• FULLY lUUSTRATED • 

THOUSANDS Of MODEL CARS, 
SLOT RACERS, SUPPLIES ond 
lOOlS to ORDER »Y MAIL! 
. SAVE TIME AND MONEY • 
7 .«>ti/ivf in lOMT 



SEND S0« TODAY 

> tVAIUBU It NEWSSTANDS S0< 

176 BIG PAGES — WORLD'S LARGEST 



auto world 



IMPORTED LOCK-BLADE KNIFE 





701 N Keyser Ave, PM 
Scranton, Pa. 18508 



OPENS WITH FLICK OF FINGER, 
an(\ locks with n click into position. 
Blade cati't shut wheti in use. PUSH 
BUTTON release. Handy pocket size, 
yet rusrged. Fine quality, polished 
stainless steel razor-sharp blade. 
PIERCES METAL. Narrow tapered 
stiletto blade with thick 
rigid backbone for heavy 
duty trouble-free use. Fine 

outdoor knife for sportsmen _ 

and emergencies. Comfortable handle. 
Safety guards. DELUXE LARGE SIZE 
7" BEAUTY Only $.1.98. 

WORLD CO., Dept. 6PM 

1 Park Ave.. N.Y.. N.Y. lOOU 



I encloM SOC Send my M Catalog I 



Addreu . 



Cl»y. 



-ZIP. 



$188 

Free 
Postage 



2forl J 

Magnagrip Mark I (M, 
plus Magnagrip Jr J 


|«?? 


. , . famous Magnagrip Mark X 
plus Magnagrip Jr Hold metal 
kitchen, shop tools magnetically 
on wall. Always handy, orderly, 
sale— Mark X mounts on any sur- 
face. Smartly styled Gift boxed 
•IWagnagrip Jr. — Designed to 
hold one item . , . Anywhere! 


»m 

Any soap cjke 
hangs magneti 
cally, air drys, al- 
ways handy 
MAGNAGRIP SOAP 
HOLDER mounts 
anywhere. 


Money t>ack guarantee Send check 
Of M.O, to Dept A. 


PHEION MAGNAGRIP COMPANY, INC. 



EXTRA 


ONLY 


DENTURES 


$598 


Save over $100 ^^^^^^^HH| 



UPPER 




At last! No more wor- 
ries about broken den- 
tures or lost dentures 
. . . no more worrie.s 
about dull, dinRy teeth. 
Now witli amazinR. new 
SPAKE DKNTUKE 
KIT and your own 
denture you make 
either a FULL UPPER 
or FULL. LOWEK in 
LESS THAN AN 
HOUR! Full kit of ma- 
terials and illustrated 
in.structions. Nothing 
extra to buy. NO PRO- 
FESSIONAL EXPERI- 
ENCE NECESSARY. 
Materials mmranteed 
DENT.VL PROFESSION. Ju.st $6 98. Send 
your name and addre.s.4 and $2.00 Goodwill 
Depasit: pay postman balance plus postage 
or send $6.98 with order and we pay postage. 

SPECIAL OFFER! SAVE $2.00. Order belli 
UPPER and LOWER Kit for jutt $11.9*. 
Men*y back guarantca. Order Nowl 

TRU-FIT PLASTICS INC. Dept. D-73 
DRAWER 458 
WILTON. CONN. 06897 



LOWER 

Patent Applied for 
same as ase<l by 
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Paniastic Swiss 
Measuring Tools 

DM Caliper Range 5Vi " 
Model 70-D 




ONLY 



M—tunt /n«/tfe, oulsld*. ihpth t ttap 
nadlngs. Dial graduated In .001" unbraak- 
able, rutt proof, paltnttd construction of 
Borg-Warnar Cycolac' . Vernlart 116' - 
1 10 mm,-lllu*tratad intlructiont Included. 



795 25* 3 »J3 001 

• -I- postage 12 fo« t8iOO|poMpai(t 



Caliper Range SVd" 
Model 60-P 



e 



3 vernier aealet .001' 1 10— 1 128" on 
each caliper. Deptti and ttep, Intlde S out- 
tide meaturing ability - parallax — tree, 
unbrealiable Cycolac' precision construe- 
lion. 

nmvoss 3iort sso 

"""^ . + postage 12 tor tJO 00 poMpiId 




Model 1281 
Pav Micrometer 

-reads .0001", carbide tipped 
satin chrome finish, deluxe case 

SIQSS 

I W > »< RIStMC 




GRANIT-CHEIC^ 

Combinslion Black GrantI* 

Surtac* Piale «« Otn Compnalof sued 

• Harness 00005". 

• Extreme stability. 

• Full 6" square. 

• Column 10" high. 

• Base r thick. 
Accepts all AGO indicators 
and most olher dial indicators. 
Maintenance-free. 
Individually registered-certl. 
ficate of accuracy traceable to 
National Bureau ol Standards. 
Prices less indicator: >^f|ac 
Model G-2 Is 
Model G-3— same with 

fine adjustment S24.9S 
FiHed Case . . S 4.95 




MODEL 0-3 



MAGNETIC 
Bases 




w mi 

80 it), pull „ 
Modal 7772 Standard Styla j 

Modal 777> Mtcro-Mwatnianl ' 
•WM 100 ». pull sis.n 



THiaa modala from MUcti lo ctmao. SaMct nkro-adlual- 
manl. or atandatd atyU M«i M or 100 l»a pull. Caaaa 
and icnoara Includad .till aach ilyla. Baaa dlmanalona 
acp'ox If, I r. Rod Iraval r Accapta moat lypaa ol 
dial Indicator!. 



PIC-TEST 
DIAL INDICATOR 



*03 «03 •M 

for ganaral aKop iMa. Conaa In 3 ranpaa. .WO", r » 2' . 
Dial taca 214'.* Plngar dp taaat Mvar. lolaranca marttinaa 
and caaa ai* Inchidad. QrMuallona xur. ^ 
Modal DIAL-TEST «P2 Mlh .aop- ranpa oompMla • 9.95 
Modal- DIAL -TEST *e3 wlih 1' ranpa complala lltJS 
Modat DIAL-TEST mt wltti r ranga complala S3SJS 





A.O.K. DRILL PRESS VISE MODEL #250 

A multi-purpose vise for all small drilling, tapping and 
grinding operations. Precision made from high tensile cast 
Iron. Adjusting screw's are fine pitch steel. End jaw plates 
are grooved so rounds can be held firmly. Vise can be used 
on three surfaces and on end for utmost versatility. 
SPECIFICATIONS: Jaw Width: 2Vi"; Depth IW; Opening: 
2V4": Overall Length: TVi": Weight; 6 lbs. 

Model tt2S0 . t e.95-t.tirosTAa( 

Model «3S0 $13,95 3"" •• SEND 

Model «450 $19.95 4" +$2 ■• 2St FOR CATALOG 



A.O.K. TOOL CORPORATION 

&i 27 SUTTEH AVE OZONE PARK NY 11417 TEL 1\3 836 27J0 



- Majestic 

DESIGN 

Roll-a-Pa"e'". 
on walls, Cetl.ngs 

°- even on Floors 



Select from patterns showin 
-or send 25« for catalog 
showing 40 Designs 



□ 2570 J 1883 J 2574 
fosipeia — Sena checK or K> 0. No COD'S 



The COLOR MART Inc Dept HBEI 
4236 Archer Ave. Chicago, III. 60632 



The World's FIRST Perfect 

GOLF BALL 



WILL NEVER 
CUT OR 
CRACK 



LIFETIME 
GUARANTEE 




MADE TO 
U.S.G.A. 
RULES 



IVIADE 
IN U.S.A. 



NEW, IMPROVED 
AUTOMATIC SEW-AWL 



SEWS LEATHER, 
NYLON. CANVAS 
PLASTIC. ALL 
HEAVY FIBERS 




FREE 



only 5198 



60 feet of waxed th-ead 
and diamond pointed needles 
Save money on repair of luggage, hand- 
bags, rootwear. rugs, awnings, sails, 
saddlery, upholstery, auto tops, sports 
gear, etc. This is a professional heavy- 
duty stitch; all stitches evenly spaced, 
firmly locked. Extra needles and thread 
always available. Complete with easy-to- 
follow directions. 

BARCLAY, Dept. 59-F 

170-30 Jamaica Ave.. Jamaica, N.Y. 1 1432 




Get 
Better 
Distance 



Always 
Retain 
Roundness 



Crisp 
• Click 
When Hit 



12 for $12 



3 for $4 



RUSH YOUR ORDER TO 

CHRISTIE 300 CO. 

77 North Washington St., Dept. C 
Boston, Massachusetts 02114 

Sorry, No C.O.D.'s 



NONTOXIC PEN-SIZE 
WEAPON FOR INSTANT 
PROTECTION 

Especially for doctors, nurses, post- 
men, vtromen who live or walk alone 
Sate, legal weapon ejects a 10 to 
20-ft, blast of nontoxic tear gas 
rendering man or beast attacker 
helpless but uninjured. Fountain pen 
Size, fits in pocket or in purse for 
immediate access In attractive 
clear plastic case shipped with 
one cartridge. Each $4.95 2 for 
S8 95; 3 for $11 50 

Heller Co., Dept. PM K5 
Box 826. Niagara Falls, N.Y. 14302 



Mention Popular Mechanics 
when writing to advertisers 





1^ 







est Saran webbing maker 



NOW DEW DOES IT FOR YOU! 

For lawn furniture, camping, awnings, around the boat, around the house 
this precision machine is the money-saving, money-making answer! Sets 
eyelets or grommets in cloth, plastics ... in almost any imaginable 
material with effortless ease. Dew-it-yourself and when friends 
arid neighbors see your sparkling new lawn furniture you 
will be dollar delighted at the money making potentials. 
We have a limited supply so all orders are on a first 
served basis. 

Send your check or M.O. now in time for spring 
needs. Hint: Makes 
a great workshop 
gift for 

Father's Day too ! 






Dew Plastics 
Corporation 

1820 N.E. 150th Street. North Miami, Florida 



SORRY NO COO. 
SEND CHECK OR 
MONEY ORDER FOR 



95 



PREPAID 
POSTAGE 

(m U.S. A. ONLY) 



Name , 

I Address 

I City State. 

I I enclose $ for 



•Zip 

inachine(s) 



JUNE 1968 
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A LOT OF CAR FOR\ 
LITTLE MONEY! 




FREEH! POWERFUL MUSCLES FASTI 
Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of pow- 
erful muscles to arms, chest, shoulders & 
legs. Learn secrets on trimming the waist 
with ultra-modern methods — fast! Results 
Guaranteed! Send for free brochure. Universal 
Bodybuilding. Box 5327, M-4, Northeastern, 
Dearborn, Mich. 48126. 



Use your zip code 
when writing to 
Advertisers 




METAL PIERCING THROWING KNIFE 

Great for hunting game. Weighted, 
balanced for sure throwing accuracy. 
Hits with a hard smaclt. FAST. EASY TO 
THROW. Use for self defense, hunting, 
thrills, targets. Razor sharp cutlery 
steel. 10" long — Double edge. Wrapped 
leather handle. Knife-throwing instruc- 
tions FREE. Order now. 
....$1.00 (2 for $1.85) (3 for S2.75) 

HELLER CO.. Dept. PM-5TH 
Box 826, Niagara Falls, N.Y. 14302 




iiilfHiilttfii/touv 

Secrets of Teaching 
Yourself MUSIC 

Revealed in Your Home 
This /Money-Saving Way 

\^KS: Now you can leach yourself to play 
Piano, Guitar, .ANY instrunieni in your 
spare tlnie- eren if you're never plnued n note 
in pour lite! Cauious proven rour.«e makes It 
simple as A-B-C. Pictured les.«ons show you 
li(n\. .\() icaihcr. li s aiiiaziiiKl.v casvl Sur- 
prise viMir I'rifiKls liv playiiiK favnriie iim- 
sic. Wrilc liMlay fur l-'KKK illii~ir;ilcil liouklcl. 
U.S. SCHOOL OF MUSIC. Studio 306. Port 
Washington, New York 11050. i Ksi .\p 
pnnc4l. .\.Y. Stale Kiliica. Dept.) Tear mil 
as a n'liiiiiiler. 



SEND FOR FREE PHOTO MD CATALOG 

No Membenhip Fen or hifonnttion charies 




1967 Fords and Plymouths $799 



These are the cars favored by many smart 
buyers Also still available. 1966 Ford Cus- 
tom and Dodge Coronet lour door sedans, 
only S599 These sleek, smart. ex-ta«ies with 
plenty of get up end go. have economical sl« 
cylinder engines. Priced many dollars lower 
than most dealers These cars have been 
carefully maintained by their former owners. 
New York taxi fleet operators. An excellent 
buy tor pleasure or business driving, or resale 
at a profit. Delivery arranged for you anywhere 
In the continental U S A. for only $50, plus 
gas and oil. or you may come >n and take 
delivery in person. Send tor FREE PHOTOS 
and CATALOO. 

ASSOCIATED AUTO DEALERS JNC. 

40 HOTbrMf* Rd., Hktsdlle, H. T. UIOI 

Dcpt PM6 • Phono 516 GE 3-2460 



ACCORDIONS 
ALL TOP BRANDS 

50-70% REDUC. 
Spec. Imp. 120 Bass, 
8 Swt. $1 10 

Write for FREE CATALOG PM-1 

ACCORDION-O-RAMA 

874 B'way, NYC 10003 TRADES ACCEPTED 




r'l^A DENTAL MECHANIC 




SECURITY • PRESTIGE • GOOD PAY 

l.earn al liome. in your spare lime. In make ('ri)Hn.». 
I'lales. Itriiliieuork. el<-. Denial .Mechanics are employed 
liv Demists. Denial I.aliiiraliiries or open your own shop, 
full or spare lime. V\ \.\. KUT I l'.\l K.VP OK TOOLS 
.\.ND .\!.\TKIU.\I.S l.Nt l.l DKD W ITH COl ltSK. Low 
luilion Kasy Terms. Write for I'KKK HOOK alioul tlil.s 
money -mak in;; profession llial's not alTecled hv automation. 
McCARRIE SHOOL OF MEHANICAL DENTISTRY 

37 So. 20th St., Dept. PIVI98, Philadelphia. Pa. 19103 



WHEN YOU TRAVEL 

TAKE AFIRSUMATE 
WITH YOU 

FIRST-MATE is a special hot beverage 
maker for people who travel — salesmen, 
sportsmen, repair .service men, craftsmen 
or any one on a trip or vacation. It's 
made of sturdy, dent-proof, crash re- 
sistant plastic. Plug it in to any electric 
circuit and in minutes the water is hot 
enough to make coffee, tea or boil an egg. 
Use the double bJiler to make hot milk. 

chocolate, tomats juice . . 

or soup. If ycu drive ^i^BBV r 
a lot. FIRST-M.\TE sSWPP W««i^^ 
can be your coffee- ^B5"*^9' KPmSSS 
stop. Special offer with ^BHHk ^feHgi^^ 
this advertisement: ^■i^^^ ^^^HPt. FULLY 
FIRST-MATE Travel ' GUARANTEED 

set for 110 volt (household current) $7.45. Tvpe ARO for 12 
volt D.C. automobile current $9.45. No C.O.D.'s. One trip 
with a FIRST-MATE and vouMl never travel without it. Send 
order to Thermal KnKineerinK & Desicn Co., 219 Aah Street, 
Akron, Ohio 44308 




HEAVY DUTY BALL BEARING PUMP 



IRRIGATE • DRAIN • SPRAY • CIRCULATE • Famous 
-metal, rust proof XB pump with stainless shaft. Use 
HP or larger. 1 HP for up to 5,200 GPH 60' high 
or 3,000 GPH from 25' well. V/i' inlet. 1" outlet. 

For belt or direct drives. Only $12.95 

Famous Type P won't rust or clog. Bronze bear- 
ing. Hundreds of thousands in use. Up to 2,400 
GPH. 1" inlet. V4" outlet. Only $8.95 
Postpaid cash with order. Money Back Guarantee. 
LABAWCO. Box 2, Btlle Mead. N. J. 08502 




Revolutionary! New! 


MODEL 300E 
FOR ONLY 

$110. 




HOLST COMBINA- 
TION CIRCULAR & 
CHAIN SAW 
SHARPENER 

10 DAY FULL 
REFUND GUARANTEE 




PVllI 1 24066 Neece Street. 
Il^/k^y 1 SERVICE Torrance. Calif. 90505 

Write for KKKK 1 ITF:K ATl'KK 



Rockets & Fireworks 




Send SI. 00 for illll^t^ilte•l tiook of pl.-inK. 
foi'mulu> & infurmatioti uti Model RocKetry, 
Rocket Engines, Launching. Ignition, Re- 
covery, Payload. 1 & 2 Stage Rockets, 
Fireworks & Chemical Reactions, Display 
Fireworks. Bombshells, Firecrackers. Tor- 
pedoes, Stink Bombs. Carbide Explosives, 
Indoor Fireworks, etc. FREE CATALOG 
OF 2000 NOVELTIES. Tricks. Jokes, 
Smoke Bombs, Fuses, Science Gadgets. 
JOHNSON SMITH CO. 
Dept. 23S, Detroit, Mich. 4S224 
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Q. 

o 



Rate: $1.85 per word payable in advance each insertion. Capitalized words — 750 per word additional. 
Minimum insertion ten words. To be inserted under the proper classification, copy must be in our 
office by the 15th of the second month preceding date of issue. The next available Issue to place 
an advertisement in America's No. 1 Classified Section is August. The closing date is June 
15th. Send remittance and order to C. A. Martin, Popular Mechanics, 575 Lexington Avenue, New 
York, New York 10022. Please make remittance payable to Popular Mechanics. 



I POPULAR MECHANICS I 



o 
X 

> 
z 

o 



^^^^^^ AUTOMOBILES, 
'^^^^P MIDGET CARS 



YOUR Ad in this space will be read by 
more than 1,630.212 active mail order buy- 
ers. Join the march to greater profits, 
place y^ur products and services la front 
of them today with a small low cost clas- 
sified ad. Far further details, write: C. A. 
Martin, Dept. IR. Popular Mechanics, 
575 Lexington Avenue, New York. New 
York 10022. 



AUTO SUPPLIES AND 
EQUIPMENT 



ANTIQUE Car pistons, gaskets, gears, 
valves, etc. Catalogue $1.10. Antiques Auto. 
Milwaukee. Wisconsin 53204. 

STOP AUTO THEFTS. Easily installed 
device not an alarm. Positive protection 
complete instructions and parts $2.00. 
APD P.O. Box 311, Mallbu. California 
90265. 

STOP Using Spark Plugs Now!!! Details 
$1.00 — Lectric, 129 Carol Avenue. Aber- 
deen, Maryland 21001. 



IGNITION Performance at a Glance. 
Mount glowing IGLIT anywhere. $2.00 
Ppd. Free Details. Q-Arc. Box 47876. Los 
Angeles, Calif. 90047. 



FTIEON Auto compressor wanted. G.M. 
u.sed, scrap, parts. Baresh, 7120 Carnegie 
Ave., Cleveland, Ohio 44103. 



JOIN! CAR STEREO TAPE CLUB. Av- 
erage cost $:^78 1 4 track) and $4.20 (8 
track). Thousands of selections. No mini- 
mum, monthly or yearly purchases re- 
quired. Free brochure — catalog. STAR 
RECORDINGS-PM, P.O. Box 1055, El 
Paso. Texas 79946. 



JEEP Owners — V8 conversions. Read 
Jeep Owners ad, page 36. 



1968 SUPPLIERS LIST of commercial 
parts suppliers for Antique, Classic, and 
Contenporary automobiles. Nationwide list- 
ing $1.33. LIST. Department 6, Box 21. 
Mlddleton. Wisconsin 53562. 



SAVE HUNDREDS On new car. Cost to 
dealer price Information, $1.00 each manu- 
facturer. All manufacturers— $2.00. Infor- 
mation Services (PL-6). Box 61343. Hous- 
ton, Texas 77061. 



CROSLEY And foreign car parts. Box 7. 
Elmont. N.Y. 



GAS-OIL HOG??? . . . Smoking?? . . . 
No Pep?? . . . Hard Starting?? (Save $150- 
$2501 with Motaloy Ring-Valve Job While 
driving ($6.50 postpaid) Advertised here 
every month for years! Continues saving 
money on repairs, gas, oil for 100,000 
miles! Absolutely true! (new engines too) 
Nothing compares! . . . Money-back guar- 
antee. You can't lose! Motaloy, Grantham. 
Penna. 17027. 



AUTO TRAILERS 



CAMPER Plans. Compact buses. Vans — 
Volkswagens, Econoliner. Dodges. Build 
.vourself — Save! Details — Dot Campers, Box 
2115M, Culver City. California 90230. 



BUILD Your Pickup Camper. Precut 
Kits. Blueprints. Supplies. Literature lOt- 
Comstock Trailers, Dept. 664, Parsons, 
Kansas 67357. 



PICKUP Camper, Trailer or Pickup- 
Cover . . . Build yourself. Save! Complete 
plans $3.95 each. Cover plans $2.00. Econ- 
oline Bus or Van, Bus Conversion draw- 
ings, $2.95 each. Satisfaction Guaranteed. 
Equipment catalog $1.00 (refundable). De- 
tails lOe. Viking Camper Supply. 94-F 
Glenwood, Minneapolis, Minn. 55403. 



MOTORCYCLES, BICYCLES, 
MOTORSCOOTERS AND 
SUPPLIES 



SAVE Money. Repair bicycles, tricycles, 
cars, tractors. Domestic, imported. Sche- 
matics brakes, speed derailleurs, gears, 
bearings, wheels, etc. Instructions, main- 
tenance, repair. Illustrated 96 page parts 
catalog $1.00. Roberts Cycle, 7053 N. Clark, 
Chicago. 60626 111. 



SLO-KART— Engine powered backyard 
amusement for children. Plans. $2.50. 
Jad-Tel Industries. Box 304. Troy. Michi- 
gan 48084. 

HONDA. $25. Other bargains. Send 50< 
to Motorscooter, B443 1837 Harriman 
Bend, Oregon 95701. 



BUILD Motor bike from bicycle . . . 
plans $2.00. Go-cart plans— $2.00. Go-Byk 
Industries, Rothsay, Minn. 56579. 

MINI-BIKES. Karts. Clutchs. wholesale. 
Catalog 25<. Loren Products. Danville, Il- 
linois 61832. 



MINICARS, Mini-bikes, Sno-carts. Go- 
carts and parts. Catalog 25*. Stephens, 
Bridgman, Mich. 49106. 

RECONDITIONED Motorcycle motors. 
Indian, Cushman, Mustang, Royal Enfield, 
Suzuki. Parts. Accessories. Indian Motor- 
cycle Sales, Kansas City, Missouri 64127. 

BUILD "Popular Mechanics" MINI- 
BIKE featured June 1967 issue. Detail 
plans, photographs $2.50 refundable. Kits, 
parts, engines: factory discount prices. 
Oilllom Mfg.; PMC; St. Charles, Missouri 
63301. 



BUILD Your own Minibike! No welding 
required. Plans $1.00. Westate Enterprises. 
Dept. PM-5. Box 537, Campbell. Califor- 
nia 95008. 



MINI-BIKE 3 speed pedal or motor 
drive, frame unpainted $18.00. Info and 
facts $1.00. 2202 Tulare, Burbank. Calif. 
91504. 



SNOW VEHICLE & KART CATALOG. 

Hop up accessorle.s — speed and performance 
equipment — manifolds, engine mounts, ex- 
haust systems. Send 25t. G EM. PROD- 
UCTS. 494 E. St. Charles Rd.. Carol 
Stream, 111. 60187 . 

HARLEY- Davidsons — Used bargains. 
New. used parts, accessories, all models. 
Bulletin 35tf. Knuth's (Factory Dealer). 
1753 Muskego. Milwaukee. Wis. 53204. 

MOTORCYCLE Turn Signals. Instruc- 
ti^^s. Literature 25*. Houston. PM. Lock- 
port. Illinois 60441. 



HONDA 50-90-160 Speed Equipment. 
Cams — Big-Bore-Stroker. C^-lumbla En<»i- 
neering. 2105 E. 37 St., Los Angeles, Calif. 
90058. 




AVIATION 



BE A Government licensed aviation me- 
chanic. Practical training. Free informa 
tion. Aero Mechanics School. Munlcipa. 
Airport, Kansas City. Missouri 64116. 



PROPELLERS. Plans, Supplies for Alr- 
boats-Snowplanes. Corvalr. Volkswagen 
conversion. 125 Lycoming Engines. Gyro- 
copter, Hovercraft propellers. Catalog $1.00. 
Banks-Maxwell. Box 3301E. Ft. Worth. 
Texas 76105. 



EXPERIMENT Manpowered flight $14.- 
000 prize. Tikuape Club membership $1. 
P.O. Box 533. New York. N.Y. 10025. 



BARTLETT FLYING SAUCER. Amaz- 
ing machine hovers 200 lb. man over land/ 
water, powered by ordinary lawn mower 
engine. Easy to build. Fun to fly. Com- 
plete Plans, Kit Brochure and Photo Re- 
view $3.00. Write: Herb Bartlett. Box 
3234-C. Scottsdale, Arizona 85257. 



HELICOPTER One-man. Portable Kits 
Plans, Information 25<. Photos and three- 
view drawings $1.00. Compccp, Box 1267, 
Redwood City, California 94064. 



HOMEBUILT. Real enclosed helicopter, 
24 pages ideas, information. $2.50. Build 
"e.secutive" helicopter, drawings, specifi- 
cations. $2.00. Helicopter Development. 
Box PM147. Washington, New Jersey 07882. 



HOVERCRAFT Plans $5.00. New Hover- 
disk will lift 400 pounds with five horse- 
power engine. 3V drawing $1.00. Catalog 
$2.00. Hoversupply-M, Oneco. Florida. 



AIRBOAT Plans $3.00; Gyro Copter 
Plans $5.00: Catalog of supplies, engines, 
propellers, 6-blade fans $1.00. Esco-m, Box 
1520. Bradenton. Florida 33505. 



FREE Catalog. 1000 Aviation Space 
Books. Aero Publishers. 329 Aviation. Fall- 
brook. Calif. 92028. 



LEARN AVIATION AT HOME. Naviga- 
tion, aerodynamics, communications, weath- 
er taught in your home. Unique method. 
Free information. United AeroSciences In- 
stitute. Dept. C. P.O. Box 4106. Torrance. 
California 90503. 



PILOT TRAINING. New booklet tells 

how to become a Private Pilot, explains 
all requirements, costs, monev saving tips. 
$1.00. Williamson Aviation, 5003 37th Ave.. 
Meridian, Miss. 39301. 



FIBERGLASS Cloth and resin. World's 
finest cloth and non-run resin, at direct 
mill prices. Flotation foam. Complete line 
cf plastics, silicon bronze and brass screws, 
save 60''f . No Sales tax. Boat Plans. Cata- 
log 25<. Freight prepaid. Stiles Boat Sup- 
ply, Box IIP, Linden Ave., Mantua Hts., 
N.J. 08051. 
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BOAT KITS. Save mcney— assemble 
yourself. Factory molded fiberglass or pre- 
assembled plywood. 12' to 32" Cruisers. 
Runabouts, Houseboats, Sail Boats. Big 
line accessories, motors, trailers. Easy 
terms. Free catalog. Luger. Dept. BC-68. 
9200 Interstate 35 W South. Minneapolis, 
Miiinesota 55431. 

NEW Molded polyethylene boat. Sturdy 
seamless S'i' ka.vak for family fun. No as- 
sembly. Bonus introductory offer. Free in- 
formation. Hart Incorporated. Dept. PM68. 
1432 5TH 3RD Bldg.. Cincinnati. Ohio 
45202. 



AMATEUR Boat Building Society. 111-B 
Woodcrest Ave.. White Plains. N.Y. 10604: 
Plans, kits, discounts, books, technical 
help, local building clubs, instruction, 
monthly magazine. Free information. 



PLANS. Kits, hulls. 24-page 20th Anni- 
versary catalog. All class racing boats. 
Platbottom to Drag Hydros. Midget ti 7 
Litre, 50<. Champion Boats, Box 9215A. 
Long Beach, Calif. 90810. 

KAYAKS— One-man $19.50: two-man 
$24.50: Sailboat $44.00. Exciting Sitka Ka- 
yak Kits known world wide for speed and 
safety. Assemble in one afternoon. Free 
pictorial literature. Box 582-P, Willoughbv. 
Ohio 44094. 

FULL Size, cut-to-shape boat patterns, 
blueprints. Send 6Qe for big new illus- 
trated "Build a Boat" catalog includes 
fishing boats, garvies. cruisers, catama- 
rans, houseboats — 7' 2 to 38'. "How to 
Build a Boat" booklet. $2.50. Cleveland 
Boat Blueprint Co., Box 18250, Cleveland, 
Ohio. 

FREE Catalogue— plans for canoes, kay- 
aks, accessories. Clark. 115 McGavock Pike, 
Nashville, Tenn. 37214. 

PLANS. Full Size Patterns. Frame Kits 
with step-by-step instructions specially 
for amateurs. New "Glen L" Boats 8' to 
36' Sail, Jets, Inboards. Outboards. Cruis- 
ers, Houseboats. Hot Boats. Catamarans. 
Hydros "plus" boat trailers and a camper. 
Send 50< for complete catalog. New "How 
To Build Boat Trailers ' Book $3.00 ppd. 
Glen Designs, 9152 Rosecrans, Bellflower. 
Calif. 90706. 

NEW 1967 McCuUoch and other out- 
boards. 4 H.P. $114 . . . 7'2 $222 ... 18 
$314 ... 40 Electric $514 ... 60 Electric 
•699 ... AH sizes. Literature 50c .. . 
Electra Marine. 1427 Broadwav. Brooklyn. 
New York 11221. 

CANOES! Kayaks! Factory-direct qual- 
ity kits, from $20.00. Many different mod- 
els. Canvas hulls. Strongest construction 
materials. Free literature. Sport.scraft, 
Box 8393-PM, Columbus. Ohio 43201. 

BUILD Your own boat from our large- 
seal blueprints. Bocks of plans give how- 
to-build help. Hundreds of professional 
designs — motor, sail or auxiliary — for am- 
ateur builders. Free catalog. MoToR Boat- 
ing, 959 Eighth Ave., Dept. RS, New York. 
N.Y. 10019. 

BOAT PLANS, FRAME KITS. BOAT 
KITS. World s largest Catalog. Over 250 
designs. Cruisers. Runabous. SK's. Hydro- 
planes, Trimarans. Catamarans. Deep 
Vee's, Houseboats, Sailboats. Special offer: 
Send $2.00 for large new Plan /Boat Kit 
Catalog: Receive free our Plan Kit Build- 
er's Guide. Clark Craft. 16-P Aqua Lane. 
Tonawanda. New York 14150. 

FIBERGLASS Canoes. Three exciting 
models. Easily assembled kits: $34.95 up. 
(Factory direct.) Free literature. River- 
side Canoes, P.O. Box 5595B. Riverside, 
California. 

FIBERGLASS Boat Covering. Wholesale 
prices. Free literature and sample. Sei- 
fert's. Box 1206-M. Green Bay. Wis. 54305. 

COMPLETE Plans for Canoes. Duck- 
boats, Kayaks, Sailing Dinghies. Rowboats. 
504 for literature. Write Schneider. 9809 
Grantosa. Wauwatosa. Wis. 53222. 

TRIMARAN Boat Club offers monthly 
magazine, marine supplies with discount 
and world voyage information. Satisfac- 
tion guaranteed. $5.00. Trimaran Club. 
2202 Olive, Burbank, California 91506. 
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I FREE Pontoon boat catalog dock, bracket 
float brackets, mooring bars, dock ladders. 
: Perma-D Marine Products, Dept. PM, 2308 
I Central Ave., Mpls., Minn. 55418. 

SAILBOAT. Tough epoxy coated 12-ft. 
hull. 65 sq. ft. sail. $149 complete. Free 
color brochure. Adeco, Box 425, Bridgeville, 
Pa. 15017. 

' MARINE EQUIPMENT 

AND SERVICES 

CONVERT Auto engines to marine. 68 
I Page Catalog. 50C. Lehman Manufacturing 
Company, 800 Elizabeth Avenue, Linden 4. 
New Jersey 07036. 

NEW. Used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free catalog. 
Stokes Marine Supply, Dept. 24, Coldwater. 
Michigan 49036. 



LIVE-CATCH Animal traps. A size for 
every purpose. Also fish, sparrow, turtle, 
and other traps. World's largest selection. 
Free catalog. Sensitronix. 2225-MC36 Lou 
Ellen, Houston. Texas 77018. 

"PISHGET" Liquid lure! . . . Fifty! Pre- 
served crickets!! $1.00: Crickets. Kerners- 
ville. N.C. 27284. 



EARTHWORMS, LIVE BAIT 

BIG Money growing fishworms. giant 
African Crawlers, crickets. Free Litera- 
, ture. Faln's Hatchery-31, Edison, Georgia 
I 31846. 



HYBRID REDWORMS. Pishing size 
Breeders. 1.000— $3.75. 5.000— $15.00. Bed- 
run: 3,000— $5.00. 12.000— $19.20. Live De- 
i livery. Postpaid. Foster's Wormery-6, 
Mauk, Georgia 31058. 



SAILS. For all kinds of sailboats, at rea- 
sonable prices. Smith Sails. 5279 N. Lom- 
bard. Portland. Oregon 97203. 

ATHLETIC AND BODY 
BUILDING COURSES 

"GIANT Arms." Dr. Young's. D.C. rev- 
olutionary discovery. $2. Satisfaction or 
I refund. Gaucho. Box 9307-S7, Chicago 
I 60690. 

■ POWERFUL Muscles fast! Free bro- 
chure ! Universal Bodybuilding. Box 4327-C. 
Northeastern, Dearborn. Michigan 48126. 



AFRICAN Nightcrawlers Wholesale Ship- 
ped Postpaid. Bonanza Worm Ranch, 
Loda. Illinois. Phone 217-386-2111. 60948. 



EARN Money raising fishworms for us! 
Exciting details free! Oakhaven — 56. Cedar 
Hill. Texas 75104. 

SUCCESS For You! Raise Carter's 
Pure-bred hybrid red wiggler fishworms, 
crickets, and 12 inch African worms. 
Write for Free Literature and our Suc- 
cess Story in Life Magazine. Carter Red- 
worms. Plains. Georgia 31780. 



HUGE MUSCLES IN 150 DAYS! Com- 
plete illustrated course. Guaranteed! $2.00. 
Midwest. Dept. A-668. 2705 Boston. Musko- 
gee. Oklahoma 74401. 



FROGS, FISH, REPTILES 



YOUNG Frogs and Giant Breeders. 
Stock your lakes and ponds. Nu-Tex Prog 



EXERCISE IN MUD! Anatomically per- ' Farm, Box 4029. Corpus Christi, Texas, 
feet. Human body has only 31 maior move- — — ^— ^— — _— 
ments. learn these. Free brochure cf 
FACTS. Classics Of Muscular Exercise. 210 
Fifth Avenue. New York. N.Y. 10010. 



HUNTING, 
GUNS, DECOYS 



SPORTING GOODS 
AND EQUIPMENT 



FREE Oun & Ammo Bargain Lists. Cen- 
tury Arms, St. Albans, Vermont. 



FREE 1968 Catalogue! Guaranteed low- 
est prices. Fishing Tackle. Archery. Hunt- 
ing and Camping Equipment. Thousands 
of items. Cabelas' Inc., Dept. S. Chappell, 
Nebraska 69129. 

BIG Money raising crickets and 12 Inch 
African fishworms. Free literature. Carter 
Ranch. Plains, Georgia 31780. 

FREE . . . Wholesale catalog. Arrow 
shafts, broadheads. fletchings. fisharrow 
parts, tools, bows. Finnysports (22G), To- 
ledo, Ohio 43614. 



HUNDREDS Of Army-Navy surplus 
items, camping, hunting, fishing equip- 
ment, gun accessories, etc. Write for free 
catalog. P<kS Sales. Box 155, Tulsa, Okla- 
homa. 



BIG NEW CATALOG Of Lyman Shoot- 
ing Accessories: reloading tools, dies, bul- 
let casting equipment, scopes, metallic 
sights & chokes. Send 25< handling and 
postage. The Lyman Gun Sight Corp., 
Dept. CPM8-S, Middlefleld, Conn. 



200 ASSORTED Gun Screws. Pins, 
Springs, etc. For gun repair $7.50. Satisfac- 
tion Guaranteed. Overland's Oun Supply, 
Independence. Iowa 50644. 



"WHOLESALE Gun Directory." Buy Di- 
rect from Manufacturer! Lists American, 
European Sources. Become Dealer! Send 
$1.00. Continental. Box 11211-RS. Indian- 
apolis. Indiana 46201. 



DOGS AND KENNELS 



FISHING, TACKLE, 
LURES 



MOLDS — For casting your own fishing 
sinkers. Free illustrated booklet. Reading 
Instrument Co., Box P78. Reading, Pa. 
19603. 



TELL The more than 1,630,212 avid 
readers of Popular Mechanics about your 
products and services. It costs very little 
to place .vour classified message in front of 
these proven mail order buyers. For fur- 
ther details, write: C. A. Martin, Dept. 
14R. Popular Mechanics. 575 Lexington 
Avenue. New York, New York 10022. 



FISH Traps, collapsible. Pond-lake 
t.vpes. Animal, bird traps. Free catalog and 
trapping secrets. Sensitronix. 2225-F27 Lou 
Ellen, Houston, Texas 77018. 

AMAZING Adapter. Makes all Lures 
Murderous on game fish — proven. $1.00 
Post Paid. Myrnvic's Sales. 3876 D Sand- 
berg Rd.. Duluth. Minn. 55810. 

MOLDS For fisherman's sinkers, jigs, 
.squids, casting and spinning lures. Free 
catalog. Sweets Molds. Tonawanda 1. New 
York 14150. 

FREE . . . Wholesale catalog. Beads. 
Spinners, Lure parts. Sinker molds. Jigs, 
Reels. Finnysports (ME), Toledo, Ohio 
43614. 

OVER 5.000 HARD-TO-FIND FISHING 
SPECIALTIES and kits galore. Send for 
free 170 page catalog. Netcraft Co., Dept. 
PM, Toledo. Ohio 43613. 



CATAHOULA Leopard cowhogdog coon. 
Hound Magazine $4.00 year. Stodghill, R2, 
Qulnlan, Texas 75474. 



GAME BIRDS 



FREE Big quail color catalog. Marsh. 
14216 Brookhurst. Garden Grove, Calif. 
92640. 



HAWKS— FALCONS 



TELL The more than 1,630,212 avid 
readers of Popular Mechanics about your 
products and .services. It costs very little 
to place your classified message in front of 
these proven mail order buyers. For fur- 
ther details, write: C. A. Martin. Dept. 
15AR. Popular Mechanics. 575 Lexington 
Avenue. New York. New York 10022. 



BEGINNERS Falconry Bulletin $1.25. 
clubs, supply sources. 285 picture brochure 
35<. "Everything— You Name It." Strom- 
berg's Pets Unlimited, Fort Dodge 25, Iowa 
50501. 



RABBITS— FUR BEARING 
ANIMALS 



EARN $10,000 Yearly raising angora rab- 
bit wool, and breeding stock for u.s. Infor- 
mation 25t coin. American Angora Com- 
pany, Malta 12. Montana 59538. 



MAKE Money raising chinchillas, mink, 
rabbits, cavles for us. Free catalog. 
Keeney Brothers. New Freedom 2, Penna. 
17349. 



RAISE Rabbits successfully by knowing 
facts. 48 page illustrated book describing 
25 breeds. Housing, breeding, feeding, 
markets, marketing etc. 25 cents. Ameri- 
can Rabbit Association, 36 Arba Building, 
Pittsburgh, Penn. 15217. 



RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry. Mt. 
Vernon, Ohio 43050. 



PETS— BIRDS, CATS, 
HAMSTERS, ETC. 



LIVE Seahorses, marine specimens, 
aquarium supplies. Illustrated catalog I5t. 
Marine, Box 248-110. Danla. Florida 33004. 



LIVE Traps, all sizes, mouse to dog. 
Collapsible or rigid. Carrying Cages. Free 
literature. National Live Traps. Toma- 
hawk. Wisconsin 54487. 



HAWKS. Reptiles, raccoons, skunks, 
squirrels. Catalogue 25t. Trails End Zoo, 
St. Stephens. S.C. 29479. 



BUY Direct — Save: Monkeys, Ocelots, 
Birds, Reptiles. List lOt- Exotic Animal 
Importers Inc., Box 632-7. South Miami. 
Florida 33143. 



ALLIGATORS. Baby, (S.A. Caiman) 
curious, unusual pet. Quicklv tamed. $4.95. 
Full color Alligator booklet $1.00. Send 
check or M.O. today. Gator Farm, Box 
1477M, Coral Gables, Florida 33134. 



HORSES & LIVESTOCK 



YOUR Ad in this space will be read by 
more than 1,630,212 active mail order buy- 
ers. Join the march to greater profits, place 
your products and services in front of them 
today with a small low cost classified ad. 
For further details, write: C. A. Martin, 
Dept. 17AR. Popular Mechanics. 575 Lex- 
ington Avenue. New York, New York 10022. 



CAMPING EQUIPMENT 
AND TENTS 



BATTLEFIELD CAMPGROUND & 
OLYMPIC SWIMMING POOL. 4 miles 
south of Gettysburg, Penna. 77325, on 
Business Route 15. Send for Brochure. 



CAMPING Equipment, Tents, Sleeping 
Bags. World's largest selection. Free giant 
catalogue. Morsan. 810-R, Route 17, Para- 
mus. New Jersey 07652. 



SAVINGS Plus dividends! Campers-fish- 
ermen-outdoorsmen cooperative. Free 56- 
page catalog. Recreational Equipment, 
Inc.. 1525-P nth, Seattle, Washington 
98122. 



JUMBO CATALOG— Tents, sleeping 
bags, camping supplies. GI Surplus, out- 
door clothing. Free 124 page 1968 edition. 
Write today. I. Goldberg, Dept. PM. 429 
Market Street, Philadelphia, Pa. 19106. 



ALASKAN Army Surplus, clothing, 
equipment; wilderness survival gear. Cat- 
alog 10*. Yerger's Supplies, Box 8138 An- 
chorage. Alaska. 99504. 



EMBLEMS, BRASSARDS, 
PATCHES 



TELL The more than 1.630.212 avid 
readers of Popular Mechanics ab:.ut your 
products and services. It cost.s very little 
to place your classified message in front of 
these proven mail order buyers. For fur- 
ther details, write: C. A. Martin, Dept. 
18AR. Popular Mechanics. b75 Lexington 
Avenue, New York, New York 10022. 



TRAVEL & RESORTS 



WILDERNESS Canoe trips. Reasonable. 
Free literature. Rom's Outfitters, Ely, 
Minnesota 55731. 



NOW! Plan the vacation of y:ur lifetime! 
Discover fascinating America by Car. Ex- 
citing places to stay, scenic routes, unusual 
sights. 170.000 word book onlv $2.50. Sun- 
shine House. 515 North Alfred. Los An- 
geles. Calif. 90048. 



WHERE To RETIRE or VACATION. 
Where Cost are Low. Norman Ford's 
100.800 Word Book. "Ofl the Beaten Path" 
covers Hundreds of World Paradises Only 
$2.00. Midway Enterprises, Inc., 3115-B 
South 45th Street, Kansas City. Kansas 
66106. 



ELECTRICAL SUPPLIES 



METERS — Surplus, new, used, panel and 
portable. Send for list. Hanchett, Box 5577. 
Riverside. Calif. 92507. 



LAMP Parts. Catalog, prices, wiring In- 
structions. 50<. Refunded first order. Gyro. 
5218P N.W. 35 Ave.. Miami 42. Fla. 33133. 



LAMP Parts for building, repairing, con- 
verting. Catalog 40 cents. Refunded with 
first order. Brown Lamp Co., Box 11305, 
Clayton, Mo. 63105. 



LAMP Parts. Wholesale catalogue 25^, 
Secco. 109 South 20th Street, Birmingham, 
Alabama 35233. 



BATTERIES, GENERATORS 



BATTERY Reconditioning kit, includes 
molds, material, instructions. Battery 
1 Shop, Palm Desert, California 92260. 



ELECTROLUMINESCENT Transistorized 
Night Light. Powered by flashlight bat- 
teries. $29.95 send money order to Lilly 
Electronics Co., 2744 Gladstone, Detroit, 
Mich. 48206. 



REPAIR Batteries! Generators! Motors! 
Instructions! Plans! Catalog! Modequlp, 
Box 10025, Kansas City, Mo. 64111. 



ENGINES, MOTORS, DYNAMOS 



LIVE Steam powered backyard railroad.s ! 
All sizes. Complete "bolt-together-kits," 
and rough castings. Excellent drawings. 
100 page catalog $1.00. Little Engines, 
Lomita. Calif. 90717. 



WINDING Data. 275 motors. $1.20. Data 
Company. 512 Kensington, Kansas City. 
Mo. 64124. 



BUILD Armature growler yourself. Com- 
plete instructions, plans. $1.00. Lincoln. 
Box 52, Hempstead. New York 11551. 



MACHINERY, TOOLS 
AND SUPPLIES 



MICROMETERS. Indicators. Chucks. 
Rods. Direct Supply. 1424 Barclay, Spring- 
field. Ohio 45505. 



MACHINISTS— Send for free catalog of 
precision measuring tools. RPM Tool. 169 
Brookllne St.. Cambridge. Mass. 02139. 



PRECISION Granite surface plate. Uni- 
lateral Accuracy ^.OOOIS'. 8"xl2"x2", $14.95 
Plus postage. Precision Granite, 11550 
Larch. Mpls., Minn. 55433. 



WELDING, SOLDERING, 
PLATING 



A.C. WELDERS. 150 Amperes, $49.50. 
Morris, 1070 Inner, Schenectady, N.Y. 
12303. 



ARC Welder does work of $85.00 welder. 
Costs Only $18.95 complete with shield 
; and accessories. 3-heat selection. Works 
j from ordinary llOV plug. Welds, brazes. 
I solders, cuts. 5 year guarantee. Send S18.95 
I or write for free literature. Weldex. Dept. 
I WCIO. Box 10776. Houston. Texas 77018. 



CHROME Plating equipment, supplies. 
All other finishes. Home workshop and 
production sizes. Send $1.00 (refundable) 
for formulas, operating data, equipment 
guide and catalog. HBS Equipment Divi- 
sion L50. 3543 East 16th, Los Angeles, 
Calif. 90023. 



ARC Welder — electric torch, face shield, 
rods, and Instructions— $12.95 postpaid! 
(C.O.D.— $2.00 advance.) Basic kit— 
$5.95! Details, plans— Sl.OO! (deductible) 
Economy Arc Welder. Box 192-M. Dunel- 
len. N.J. 08812. Small advertisement saves 
you money: Buy here! 



BE A competent welder. Practical point- 
ers on welding all metals. Tips on equip- 
ment. Invaluable for any shop — home, 
farm or Jcb. 25 years experience. Instruc- 
tion booklet $1.50. Questions answered for 
subscribers. Wenell Keene. 3622-C ' Fern- 
wood. Lynwood. California 90262. 



GOVERNMENT SURPLUS 



GOV'T. Surplus. How and where to buy 
In your area. Send $1.00. Surplus Informa- 
tion. Headquarters Building. P.M., Wash- 
ington. D.C. 20036. 



JEES'S From — $52.50; Typewriters from 
—$4.15; Cars from— $31.50. Walkie-talkies, 
motorcycles, airplanes, boats. Typical "As 
Is" bid bargains from Uncle Sam. Tremen- 
dous variety. Exciting free list. Write: 
Enterprises. Box-402X35. Jamaica. New 
York 11430. 



1968 SURPLUS Army. Navy store illus- 
trated catalog. Send 25t (refundable with 
first $5.00 order). Ruvel. 707 Junior Ter- 
race. Dept. 9-J. Chicago. 111. 60613. 



JEEPS Typically from $53.90 . . . trucks 
from $78.40 . . . boats, typewriters, air- 
planes, sporting equipment, used. 100.000 
bargains direct from Government nation- 
wide. Complete sales directory and surplus 
catalog. $1.00. Deductible first $10.00 or- 
der. Surplus Service. Box 820-A, Holland, 
Michigan 49423. 



HOBBIES AND COLLECTIONS 



U.S. ARMY SHOULDER PATCHES. 
Great for collectors. Official patches, all 
major Army and Air Corps Units. 10 asst'd 
patches, price list and catalog. $2.00. Cat- 
[ alog and price list only. 25*. SPRINGER'S- 
I PM. P.O. Box 577. El Paso, Texas 79944. 



50 GORGEOUS Jungle butterflies $2.00. 
Collectors Wonderland. Box 1170. New 
York, 10008. 



SHELL Collectors. We have traders 
worldwide. Information $1.00 (refundable) 
Wen-co Enterprises, Box 857, Pinellas 
Park, Florida 33565. 



BUILD Race horse game. No toy 110 A.C. 
—adults color photograph furnished. Write 
for details. P.O. Box 8991, Dundalk. Md. 
21222. 



VOLKS WAGON Bug your beetle. Real 
beetle specimens, embedded In plastic, at- 
tach magnetically. Information 10*. 700 
Huntingdon Pk.. Rockledge. Pa. 19111. 



STAMP COLLECTING 



2<. 3*. APPPROVALS. Other bargains. 
Pam. Box 22092. Memphis. Tenn. 38122. 



U.S. STAMPS ON APPROVAL. Many 
find our selections more appealing. We 
think you will, too. Beginning or advanced 
adults onlv, please. Engle, Box 8P, Lowell, 
Michigan 49331, 



PENNY! Approvals! Regardless cata- 
logue! Klcster, 4164 52nd St., San Diego 6, 
Calif. 92105. 



500 DIFFERENT Stamps. $1.00. Smith. 
508-A Brooks, College Station. Texas 
77840. 



PENNY Stamps! 1000 Mounted In book 
nt U each. Trust Stamp Company, P.O.B. 
132-P. Jamaica. N.Y. 11435. 
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TWO Complete mint sets 5t. Approvals. 
Hamilton, 7150 Cyril, Chicago OE-5. Illi- 
nois 60649. 



100 OLD United States between 1861 and 
1935. $1.00. Roush Stamps, 51 Chestnut. 
Mansfield. Ohio 44903. 



50 DIFERENT Old U.S. Revenue 
stamps 50<. Winchester Stamps, Box 1592, 
Mansfield. Ohio 44907. 



FREE Surprise collection sent with ap- 
provals. Gould, 1784 Union, San Francisco 
94123. 



TRIANGLES Galore! Three beautiful sets 
of triangles plus 105 different including 
colorful Asiatic pictorials. Send only lOt 
today. Also, collection building set — and — 
single approvals. Shaw Stamp Company, 
Dept. 140, Drawer E. Montevallo. Alabama 
35115. 



FREE! Triangles. Scout. 25 others. Ap- 
provals. Cambridge. Box 411. Cambridge, 
Ohio 43725. 



25 DIFFERENT Luxemburg, 25(5. approv- 
als. Waha, 182 North 17th Street, Bast 
Orange, N.J. 07017. 



HISTORIC First Day covers that will 
make your collection sing with excitement 
and interest. Free details from K. M. 
WALSH. Box 308. Tuckahoe. N.Y. 10707. 



WOW! 101 All Different Germany IOC 
Commemoratives, Airmails. High Values, 
Big catalog, bargain lists also, fine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at anv time. Jame.stnwn Stamp, Dept. 
A68PM, Jamestown, N.Y. 14701. 



FREE! Big Bargain Catalog— New Edi- 
tion listing thousands of bargains including 
U.S. & B.N. A. stamp.s. packets, albums, 
accessories and supplies. Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at anv time. Jamestown .Stamp, Dept. 
E68PM. Jamestown. N.Y. 14701. 



AMAZING OFFER! 200 United States 
stamps — including commemoratives, air- 
mails, high denominations to Si. 00. Only 
lot to approval applicants! Illustrated 
bargain lists free. Mystic Stamp Co., Dept. 
80, Camden. New York 13316. 



225 STAMPS For only IOC! This mam- 
moth value Includes airmails, pictorials, 
stamps from strange countries cataloging 
up to 25* each ! ALso approvals. Mystic 
Stamp Company, Camden 80. New York 
13316. 



RUSSIA High-Value Collection. 32 dif- 
ferent Ru.ssia — some over 50 years old! 
Commemoratives. Czarist Lssues. Airmails, 
Catalog price $2.99. Special Get-Acquainted 
Offer — all for only lOC I H. E. Harris. Dept. 
GG-5. Boston. Mass. 0211". 



FREE UNITED STATES and U.N. List. 
Bedrin. IIOOR N.E. 125th St., North Mi- 
ami. Fla. 33161. 



FREE! 30 Different U.S. Commems. with 
approvals. Shelron. Box 547C, North Mi- 
ami. Fla. 33161. 



U.S. Bargain. 50 different lOd. with 
beautiful worldwide approvals. Stamp Cen- 
ter. Kennebunk, Maine 04043. 



"INVERTED Error." Dag Hammerskjold 
5t with Approvals. Belmont Stamps, Wash- 
ington. D. C. 20015. 



INTRODUCING Our better United States 
approvals we offer 15 United States stamps 
including Columbian. Bi-Centennials. fa- 
mous American, airs, rthers; only XOt. 
Ocean Stamps, Box 64-PM. Brooklyn, New 
York 11229. 



AMERICANS On foreign stamps— Presi- 
dents Kennedy. Roosevelt. Lincoln. U.S. 
spaceman. Princess Grace «i "thers. lOt 
with approvals. Roseland Stamps. Dept. 
Jt57. Spring Lake. Michigan 49456. 



WOW! 1.000 Different worldwide— valued 
over $20.00 only $1.00 with auallty approv- 
als. Universal, Box 6, Kenosha 5. Wiscon- 
sin 53141. 



45C POPULAR MECHANICS 



UNITED States ccmmemcrative collec- 
tion containing 33 different— 10*. Approv- 
als. White, 516-A Avenue L, Brooklyn 30, 
New York. 



RUSSIAN Space set 10<. Russian ap- 
provals. Snedco, Box 68-P. Waldwick. N.J. 



40.000 DIFFERENT. Amazing new plan 
builds your collection systematically, coun- 
try by country. As low as 50t weekly. Ware. 
Monroe, Conn. 06468. 



FREE 100 World wide stamps when re- 
questing mint pictorial approvals. Dept. 
PM. K & B Stamp Co., Box 70, Brooklyn, 
N.Y. 11223. 



LARGE COLORFUL SETS. 3 different 
only IOC ! Approvals, Cole, Box 223-A, Buf- 
falo. N.Y. 14221. 



NEW African Stamp Collection— includ- 
ing Burundi, Guinee. Mali, Rwanda, Togo 
and others. A colorful addition to vcur 
collection. 10< with approvals. Capital 
Stamps. Dept. =57B, Ferrysburg. Michi- 
gan 49409. 



EXPLOSIVE Near East always in the 
news. We are offering a nice collection of 
stamps from Israel. Egypt, Jordan. Syria, 
Iraq. etc. for only lOC to approval appli- 
cants. Clark Stamps. Dept. 57C, Muskegon. 
Mich. 49444. 



1500 FOREIGN $1.00, 5000 $3.00. 5000 
USA commemoratives. revenues, airs, 
presidentials. 19th century, high values 
S3. 00. 50 USA revenues $1.00. No approvals. 
Meyers. 5321 Fleming. Richmond. Cali- 
fornia. 



U.S. Approvals Low prices. Eagle. 2221 
Romine Ave., Pittsburgh, Pa. 15226. 



50 YEARS Old. fifteen different United 
States, over fifty years old — 10* with ap- 
provals. Jaxon, Box 145-P, Brooklyn, New 
York 11230. 



ABSOLUTELY Free 25 different United 
states Commemorntives when requesting 
1 United States Approvals. K & B. Box 70, 
; Brooklyn. N.Y. 11223. 



U.S. Mint specials! Flag set. complete 
SI. 00. H. 2t. 3< famous Americans (21 dif- 
ferent) $1.00. Free list. Brooks. 2601 Ave- 
nue "U." Brooklyn. N.Y. 11229. 



ONE Pound value Geo. VI Bermuda, plus 
t 100 worldwide \0t. approvals. Stevens. Box 
105A. Homecrest Sta.. Brooklyn. N.Y. 
11229. 



NEW Issues — Free weekly Illustrated list. 
1 Brooks. 2601N Avenue "U." Brooklyn. N.Y. 
; 11229. 



GIANT Stamp Collection including: As- 
tronauts, Satellites. Moonrockets, Boy 
Scout issue. Complete U.N. Set. recent 
Olympic and Sport i.ssues from many coun- 
tries, etc.. Plus Big Stamp Dictionary and 
approvals. Everything. 10<! Stampex. Box 
47-RM. White Plains, N.Y. 



i 500 FINE Mixed Canada. 15C. "Nie- 
: kerk." Box 573, Barrie, Ontario, Canada. 



MILLION Foreign stamps! 2t each! Send 
for thrilling, giant approvals! ABC Stamps. 
Box 6000-MB, San Francisco, Calif. 94101. 



ABSOLUTELY Free. Gigantic Complete 
Sport Set with approvals. Bart-n. 561-M 
Second Ave., Elizabeth. N.J. 07202. 



BUY Stamps Wholesale! Lists 6<!. Balti- 
more Stampsco, Arlington, Baltimore. 
Maryland 21215. 



I COLLECTION. 222 different: 10*. Ap- 
I provals. Stamp Farm. 7M26 Oxford. Wis. 
I 33952. 



SPACEPHOBIA? Monaco Nudes plus 50 
Different. 10* with Approvals. BKJ. Astor. 
Boston. Mass. 02123. 



CANADA 50 Different 5t. Approvals. 
Hijop, Box 505. Norristown. Pa, 19404, 



"EXTRAORDINARY" Set fiee! Request 
Approvals, Gorliz. Box 1915PM. Naples. 
I Florida 33940. 



I 100 DIFFERENT! Free Vtt upward Brit- 

: Ish Commonwealth or world approvals. 

1 Bush. 1677 Wimborne Road. Bcurnem:uth. 

I England. 



I Ot^D U.S. seconds. Bargains. Karl 
Swartz. Box 313. Plat Rock. N.C. 28731. 

; 25 DIFFERENT Canada free. Joseph 
Myers. Route 5, Coldwater, Michigan 
49336. 



2.000.000 STAMPS. 150 Countries. 2< 
each. Belden. Box 175, Dearborn. Michigan 
48121. 



MINT Gift. Foreign approvals. Ross, 320 
Rockland Road. Wayne. Penna. 19087. 



' KOREA 25 Different 10*. Approvals, Sam 
Chazen, Box 95, Ozone Park. N.Y. 11414. 



ATTRACTIVE Approvals on request. 
C&P Stamps. 655 Forbes Street. East Hart- 
ford. Conn. 06118. 



25 DIFFERENT Pakistan for 10< with 
approvals. Olvmpic, Box 2407, Livonia, 
Michigan 48151. 



COLORFUL Asian mint set of 10, cata- 
log value $3.29, yours for only 25* while 
they last. Other bargains on approval in- 
cluded. Yukon. Dept. A, Box 834, Church 
Sta.. New York, N.Y. 10008. 



200 STAMPS FREE! Request Approvals. 
McDuffee. 532 So. Webster, Aurora, Illinois 
60505. 



QUARTER-CENTURY Romania Sports 
B217 18 mint. Catalogue 70* for $15* with 
approvals. Martin. 6219 West Amelia, 
Orlando. Florida 32811. 



CLEAN Unaddressed cacheted All Differ- 
ent Free China F.D.C.'s. 5 $2.00. 10 $3,75. 
20 $6.95. Real Beauties. Stamperama. 2928 
Bouck Avenue, Bronx. New York 10469. 



FREE 15 British Colonies when request- 
ing approvals. Wljlm. Hooksett. N.H. 03106. 



COINS, TOKENS, CURRENCY 



40 PAGE Illustrated United States and 
Canadian coin list 10*. Stoney, 260 Wash- 
ington, Boston 8, Mass. 



22 "S" LINCOLN Cents, including rare 
1955S. $1,60. 26 1909-1939. $1.60. 10 "S" 
Jeffersons. $1.60, All different. All three 
$4.50. Bargain pricelists Included with or- 
der. HARRIS. 4535P Stevenscreek. Santa 
Clara. California 95050. 



"OUT Of circulation" coins easily found 
with new electronic detector. Locates 
buried coins, gold, silver, treasures. Want 
proof? Write for free literature. Relco-R6, 
Box 10839. Houston. Texas 77018. 



FREE Coin supplies, bargain coin list, 
25* (Refundable). Economy Sales, Mans- 
field. Mass. 02048. 



RARE Silver dollars, Omlnt 1883-84-85- 
1899-1900 01-02 Uncirculated $3.50 ea. Coin 
Catalogue 50*. Shultz, Salt Lake City, 
Utah 84110. 



SCARCE Date Jefferson nickels. All V.G. 
Satisfaction Guaranteed. 1942D — I949S — 
1950—50* each. 1943D— 1951S— 1955— 75* 
each. 1939S— $1,25. 1938D— $1.65. 1938S— 
$3,25, 1939D— $5,00. 1950D— $14.50. Dates 
not listed 20* each. Bryson Inc. 612A 
White. Toledo. Ohio 43605. 



SEVEN Different liberty nickel.s— $2.00. 
Hubers. 200 Baker Building. Minneapolis 
55402. 



SILVER Dollar Album, 100 square coin 
envelopes. Giant Illustrated Catalog, Ev- 
erything $1.00. RARCOA. 31-A Clark. Chi- 
cago 60602. 



DISCOUNT Coins! Thousands! Catalog 
—Dime! Sullivan. Box 3330, St. Paul, Min- 
nesota 55101. 



i BARGAINS— Latest coin price list, 10*. 
, Ron Farley, Metamora. 111. 61548. 



TEN Indlanheads $3.10: Five V-Nickels 
$1.50: Eagle Cent $3.50: Listing! Nelson, 
348-P Rye, New York 10580. 



15,000 SILVER Dollar Collection close- 
out. 2 for $4.>.00. Reno Sales. Kenn BQ.tO.l. 



$1.00 EACH Large Cent: 2t: 3t: Seated 
Dime: 3 California Gold Pieces. Allen's 
5674 Beacon, Pittsburgh, Pennsylvania 
15217. 



1924S LINCOLN Plus Catalog 50<. Dis- 
counts, fastest service. Martin's. 3o-M East 
Broadway, Tucson. Arizona 85701. 



COMMEMORATIVE $',2. Brilliant Uncir- 
culated: Arkansas Centennial $11.50, Dan- 
iel Boone. Oregon Trail, Pilgrim Tercenten- 
ary each $12.95. Bargain Lists 15t. Latest 
RedbDok $2.00. Bebee's, Incarp., Omaha, 
Nebraska 68111. 



TEN DIFFERENT Indlanheads $2.75: 
five V-nickels $1.25: 100 different Lincolns 
$4.85: 20 different Buftalos $3.95: Downey- 
coin, 78481 Florence, Downey. Calif rnia 



BRITISH FARTHINGS. Trade Ten 
Scarce Dates For Ten Silver Dimes. Van, 
Box 20202-A, Sacramento, Calif. 95820. 



U.S. List plus 40S cent 10*. Schultheis. 
(Devonshire) New Hyde Park. New York 
11040. 



CHINA Dollar (nickel silver) for 50th 
year of Free China only lOt with big cata- 
log and approvals. Littleton Coin Co.. Lit- 
tleton KCl. N.H. 03561. 



SILVER Certifleates Wanted. Pay $1.50 
each. Immediate payment. Little Mint of 
San Francisco. 62 Post Street. San Fran- 
cisco, California 94104. 



LINCOLNS: 115 Different. 1909 to 1967. 
for only $9.95. postpaid. Desert C-'ins. Vic 
Case. Box 948, Burns, Oregon 97720. 



100 INDIAN. Lincoln Cents, 1920's and 
older $5.00. Wesley Rood, West Union, 
Iowa 52175. 



LINCOLNS: 1917DS, 1918DS. 1925DS. 
1928DS, Each 25(. Stevens, Box 546S, 
North Miami. Florida 33181. 



TRUNKFUL 25,000 Indian-Lincoln cents 
from the 1920's & older, mixed 'grab-bag' 
style. 150— $10; sample bag cf 20— $2. Mrs. 
F. Fischer. Box 743, Enelno, Calif. 91316. 



COINS Cheap! Catalogue lOt. Winters, 
1028 West Broadway, Minneapolis. Minne- 
sota 55411. 



WE LL PAY you to join our National 
Coin Club. Beginners, Experts send 10< for 
exciting details: Matt Numiss, PM-6, Great 
Neck, N.Y. 11022. 



ANTIQUES, RELICS, INDIAN 
GOODS AND CURIOS 



LIST Indian relics, 10 Arrowheads $3.00. 
Hyde's, Box 2304, Santa Pe, New Mexico 
87501. 



TONS Of antique gun parts and supplies. 
All reproduction muzzle loading guns. Send 
$1.00 for enlarged illustrated catalog No. 
117-A. Dixie Gun Works. Union City 12. 
Tennessee, 



INDIAN Relics. Arrows. $4.00 dnz. Bird- 
points, $7.50 doz. Polsom or Sandla $5.00. 
List, C. Secrlst, Muscatine. Iowa 52761. 



QUALITY Obsidian blades, spearheads, 
$1.50 an inch. Free list. Frank Estes. 1617 
Willis St.. Redding, Cal. 96001. 



MODELS— SHIPS, TRAINS, 
PLANES, ETC. 



SHIP Model kits and fittings: clippers, 
frigates, etc. Catalog paint-tool list, book 
list. *0t. Model Shlpways, Box 65, Bogota, 
N.J. 07603. 



SHIP Models, Kits, fittings, plans, 
bocks, tools, engines, motors. Big illus- 
trated catalog 50tf. Mass, resident"; add 
tax. James Bliss & Co., Dept, SM, Route 
128. Dedham, Mass. 02026. 



WIN $100.00 cash! Model Car Contest! 
Information included inside giant illus- 
trated 180 page catalog — over 4,950 cars, 
slot racers, supplies you can order-by- 
mall. Send 50C. Auto World, 701PM N. 
Keyser. Scranton, Pa. 18508. 



TRAIN Bargains: RACERS! 25* brings 
48 page catalogue. Thousands of Lionel. 
Gilbert. Strombecker, Eldon, Aurora, Re- 
vell, etc. Trains, all gauges. Racers, all 
sizes. Hobby Surplus, P.O. Box 1106M. New 
Britain, Conn. 06050. 



SHIP Models catalog 25*. Scientific. Inc., 
100 Monroe, Newark. N.J. 07105. 



SHIP And yacht model fittings; Pine 
construction hull kits: blueprints. Send 
50< for Illustrated catalog. A. J. Fisher, 
Inc.. 1002 Etowah Avenue, Royal Oak. 
Michigan 48067. 



ROCKETS: Real flying models— flights 
up to 2500 ft. New illustrated catalog 25*. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast service. Estes 
Industries, Penrose 2. Colorado 81240. 



AUTOMOTIVE MODELS, all metal au- 
thentic classic kits, SHIP MODELS all 
wood, 40 different kits, ANTIQUE ARMOR 
fully detailed kits. Catalog 50*. Frontier 
Hcbby. Box 3851, Los Angeles. Calif. 90054. 



STEAM. Gasoline Engine Casting, Prints, 
related materials. Catalog $1.25. Cole's 
Power Models. Ventura. Calif. 93002. 



STUART Steam Engines, Castings, Cata- 
log 75*. Carclus Models. 1131 Wilson Ave- 
nue. Salt Lake City, Utah 84105. 



GAMES, TOYS, NOVELTIES 



TELL The more than 1.630,212 avid 
readers cf Popular Mechanics about your 
products and services. It costs very little 
to place .vour classified message in front of 
these proven mail order buyers. For fur- 
ther details, write: C. A. Martin, Dept. 
79R. Popular Mechanics. 575 Lexington 
Avenue. New York. New York 10022. 



MAGIC TRICKS, PUZZLES 
JOKER NOVELTIES 



ENTERTAIN With magic! For 53 years 
Douglas magic has mystified people all 
over the world. Send 10* today for Cata- 
log = 37, Douglas Magicland, Dept. 21, 
Dallas, Texas 75221. 



MAGIC Catalog. World's finest. 3000 
tricks. (340) pages $2.50. Beginners, ama- 
teurs, professionals. Ranter's, A-200 South 
13th St.. Philadelphia, Pa. 19107. 



COMPLETELY Illustrated catalog. 84 
pages, 25*. Manhattan Magic, Box 334-M, 
N.Y.C. 10011. 



VENTRILOQUISM Taught via record or 
tape. New system. Tremend us responses! 
Details free. B.b Neller, 1407 E. Glendale 
Ave., Appleton, Wis. 54911. 



VENTRILOQUISM! Information free! 
Dummy catalog, 50*. State age. Maher. 
Studio F. Box 8356. Kensington Station, 
Detroit. Michigan 48224. 



PROFESSIONAL Catalog. 175 pages, 25*. 
Williams, 900 Plymouth, Ellwood City. 
Penna. 



JOKE. Trick, Novelty Catalog and Sur- 
prise Item 25*. Lee Jones Co., Box 15704, 
Tampa, Florida 33614. 



MAGIC MAGAZINE— Monthly since 1936. 
44 pages. All phases. 3 month trial $1.00. 
Genu, P.O. Box 36068, Los Angeles, CA 
90036. 



BOOKS, PERIODICALS, 
NEWSPAPERS 



NATIONAL Geographic Magazines, 1888- 
1967, any Issue. Buxbaum. Box 465-PM. 
Wilmington, Delaware 19899. 



PROPHET Elijah coming before Christ. 
Wonderful book free. E. Megiddo Mission, 
481 Thurston Rd., Rochester. New York 
14619. 



FREE Circular. Self-Help Bocks, Write 
Lewis, 2316 Rector Ave., Dayton, Ohio 
45414. 



FREE Catalog. Self-help books. Write 
Wilshire, 8721 Sunset, Los Angeles 90069. 



FREE Catalogs! Unusual, Informative 
Books! Phillips, Box 164. Staten Island. 
New York 10314. 



FREE Catalog Self-help books and Rec- 
ords. Write: Frymer, 383 Grand Street. 
New York 10002. 



SLEEP— Without Pills! Simple exercises. 
64 Page Book. Only $1.00. Classic Gifts. 
1418 W. I05th Place, Chicago, 111. 60643. 



PAPERBACK Books. Used, good condi- 
tion. 10 for $2.00. R. Mills, 33A Hamburg 
Tpke., Riverdale, N.J. 07457. 



ASTRONAUTS And space exploration. 
Send 50* for SPACE WORLD Magazine. 
Dept. M. Amherst, Wis. 54406. 



DO It Yourself Books. Repair your TV. 
many other subjects. Catalogue Free. In- 
dianRiver Book Shop, IndlanRlver, Mich. 
49749. 



SPACE Time Theory, paper $1, Chris. 
4493 Pelton Street, San Diego, Calif. 92116. 



PLAYS, STORIES, 
MANUSCRIPTS 



AMATEUR and PROFESSIONAL MA- 
GICIANS all new magic tricks and gags 
catalog 25*. Our specialty same day serv- 
ice. Fabulous Trick and Magic, 3319 E. 
CJiarlestoii, Las Vegas, Nevada 89104. 



WORLD'S Finest professional magic 
tricks. Joker's Novelties. Giant illustrated 
catalog 10*. Top Hat, Evanston, Illinois. 



LATEST World Famous Giant Surprise 
Catalog!! 1000 Professional tricks, magic, 
jokers!! 164 Page deluxe edition!! Onlv 25*. 
House of 1000 Mysteries. Dept. PM8C, Ft. 
Lauderdale. Florida 33308. 



42 PAGE Illustrated Joke — novelty cata- 
log 25*. Joke, Box 7212E, Chicago 60680. 



MAGIC Catalog, 10*. (1.500.399 tricks, 
jokes, novelties). Elbee, 7408-P, San An- 
tonio, Texas 78207. 



FREE! World's Leading Catalog 2000 
N veltles. Jrkes, Tricks. Scientific Gadgets, 
Hobbles. Johnson-Smith. D-301. Detroit. 
Michigan 48224. 



BE A Magician! Two booklets explain- 
ing sixty-eight trick-s plus large profes- 
sional catalog, $1.00. Magic, Inc.. 5082 
Lincoln. Chicago. Illinois 60625. 



WANT Your book published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PM. Van- 
tage, 120 West 31. New York City. 



BUSINESS OPPORTUNITIES 



PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. GI Approved. Information free. 
Empire School, Miami, Florida 33145. 



MAILORDER Book publisher wants 
dealers. Wonderful "drop-ship" proposi- 
tion. Sample imprint circulars free. Nell 
H. Tasker, Shamckln, Pennsylvania 17872. 



BIG Profits — Operating your own plastic 
laminating business with low cost equip- 
ment and supplies, money making meth- 
ods included. Money back guarantee. Jlfly 
—Box 23485P, Los Angeles. Calif. 90023. 



ADDRESSERS And mailers needed. Send 
stamp for information. Lindbloom, 1508 
West Erie, Chicago 60622. 



HUGE Profits! Mail order ImportinK. 
Free Information. ITIS-PM-6, Box 454. 
Hollywood. Calif. 90028. 
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J15.00 HOURLY PROFIT— OWN Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Pew hun- 
dred dollars builds your own nationally ad- 
vertised bu.siness while continuing present 
job. Investigate Immediately. . . . before 
your territory is taken. Free booklet ex- 
plains everything. Send Today. Then de- 
cide. Duraclean, C8-164, Duraclean Build- 
ing, Deerfleld, Illinois. 



SECRETS! MAIL ORDER SUCCESS. In- 
ternationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy "Make Money By Mail." 
Discloses free advertising, profitable prod- 
ucts. Mailco. 1554 Sepulveda. Dept. B706. 
Los Angeles 90025. 



IMPORT Export opportunity, profitable 
world-wide, mail-order business from 
home, without capital, or travel abroad. 
We snip proven plan, for no risk exami- 
nation. Experience unnecessary. Free de- 
tails. Melllnger, Dept. B706. Los Angeles 
9002S. 



BOOKKEEPERS Earn $1000.00 month. 
Operate simplified Bookkeeping tax serv- 
ice. Universal. Box 664-M. Springfield, 
Missouri. 



UNLOCK Your Future. Become profes- 
sional Locksmith by spare time home- 
study. Make up to S6 per hour. All tools, 
equipment incl. Facts free. Send name 
Locksmithlng Inst.. Dept. 1310-68, Little 
Palls, New Jersey 07424. 



WANT To make big money at home? 
$10.00 profit in an hour possible with in- 
visible mending. Make tears, holes dlsap- ' 
pear from clothing, fabrics. Steady year- 
round demand from cleaners, laundries, 
homes. Details free. Fabrlcon. 1585 How- 
ard. Chicago 60626. 



I MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00 — Free proof! Torrey. Box 318-Y, 
Ypsilanti, Michigan 48197. 



PERFECT Husband-wife business. Learn 
Upholstery at home. Make $10 in an hour. 
Buy — repair — sell for even bigger profits. 
Kits, tools Included. Free booklet. Uphol- 
stery Institute. Dept. 5310-068. Little Falls, 
New Jersey 07424. 



CALIFORNIA MANUFACTURER NEEDS 
man to assemble our product and be local 
agent, experience unnece.ssary. May start 
while presently employed. Five figure in- 
come for responsible applicant. Write. 
S.K.R.M. Manufacturers. 2540 Olive Ave., 
Long Beach, California 90806. 



MEDICARE-Social Security. Earn top 
fees assisting clients obtain maximum i 
benefits. National Tax School, Monsey, 
302RA. New York 10052. 



"MAIL-Order plan of the month." New 
.service for those wanting their own Mail- 
order Business. Free details. Volz-UN. 
Ypsilanti. Michigan 48197. 



FREE Catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
tions. Doolin. 2016 Canton, Dallas, Texas 
75201. 



BIG Money raising flshworms and crick- 
ets. Free literature. Carter Farms, Plains, 
Georgia 31780. 



BECOME Tax consultant. Our students 
earn $1,000 — $3,000 every tax season pre- 
paring returns evenings. State approved. 
National Tax School. Monsey 2RA. New 
York 10952. 



FREE "Franchise Profit Letter" tells 
how unique NFR service is helping thou- 
.sands seeking profitable businesses. Write 
today. National Franchise Reports. W-538, 
333 North Michigan, Chicago 60601. 



LOST Dutchman mine. Share partners 
wanted. Write. Ahrens. Metamora, Michi- 
gan 48455. 



WE NEED GINSENG GROWERS! Earn 
$3.000-$25.000 annually. We buy your crop. 
$2.00 brings seed sample and information. 
Glass's Ginseng Exchange. Box 1969. 
Springfield. Mass. 01101. 
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CLIP NEWSPAPER ITEMS. Up to 15.00 
each. Free details. Philip, Box 368-S, 
Southfleld, Michigan 48075. 



MONEY Problems. Learn Photography. 
Our complete course $1.00. Reinke, 1170 
Baxter, Glendora, Calif. 91740. 



SELL COINS by mail! $2.00 for proven 
plan. Monty Townsend, 701 Lake, Bunkie, 
La. 71322. 



LOOKING For mailorder opportunity? 
Knock Knock!! Hutrad. Box 1604-Q. Big 
Bear Lake. Calif. 92315. 



EXCLUSIVE Distributor Franchise, 
make big money selling quality automo- 
tive products. Many prime territories 
available. Write for free catalog and de- 
tails. Cleanbright. Dept. 606-2202, Folin 
St., Bronx, New York 10457. 



CONCRETE FACTS: Highly profitable 
home business. E.xperience unnecessary. 
Unlimited unique pottery designs easily 
made without moulds. Birdbaths. foun- 
tains, wishlng-wells. benches, etc. Chem- 
ical coloring formulas, marbleglazing. 
FREE illustrated brochure. Hollywood 
Cementcraft. 602 Athens Street, Altadena, 
California 91001. 



MAKE Money from old tires. Operators 
clearing $600 weekly. Equipment costs 
$1000. Get facts. S&S Patents. Inc., 3911 
N. Damon. Chicago 60618. 



DRAFTSMEN! Operate own DRAFTING 
SERVICE! Full. Part Time: Experience 
unnecessary; Details: Roberts Drafting. 
1741 Circle Road. Baltimore. Maryland 
21204. 



MAKE $46 from square foot plywood: 
jigsaw or handsaw necessary. Free details. 
Woodar, Bridgewater. Mass. 02324. 



COPUBLISH "Mail Sale Advertiser." 
leading mailorder paper. Copy and details 
25*: U.S.A. only. Vanroy Shirk, Lebanon. 
Pa. 17042. 



START BIG-PAY Business at home In 
spare time. No experience needed to oper- 
ate little table-top machine for bronzing 
baby shoes. Make $7.32 profit on every 
pair. Full particulars free. Send postcard 
to: Mason. 1512 Jarvis, Room CM-2-DO, 
Chicago, Illinois 60626. 



SELL Books by mall. 400% profit. Royal. 
Box 450-X. Cleveland. Ohio 44127. 



GENERAL ELECTRIC Invites you to in- 
vestigate the unusual profit opportunities 
open to appliance servicemen with a little 
capital, in the coin-operated laundry field. 
No business experience necessary. Send for 
new brochure with Information on how to 
get started. Write General Electric Co., 
Dept. CIS, Box 1916, Louisville. Ky. 40201. 



VENDING Machine big catalog. Rake. 
523 A Spring Garden. Philadelphia. Pa. 
19123. 



56 ACTIVE Franchise opportunities 
available all over USA. Brochure details 56 
franchise chances for you to have your 
own business tied with successful national 
companies. Send name, address to P. 
Stewart. 1085 Walnut. Des Plaines. Illi- 
nois 60016. 



FREE Book "Wholesaling For Profit" 
puts you in New Home Business. Direct 
Mail — Drop Ship Program brings you or- 
ders. S.M.C.. 7630SPF Gloria Avenue. Van 
Nuys. California 91406. 



$400.00 MONTHLY Raising giant fish- 
worms. Soilless method. Charlie Morgan. 
Bushnell. Florida 33513. 



EARN Money raising fishworms for us! 
Write: Oakhaven-38. Cedar Hill. Texas 
75104. 



BUILD Custom cases at home for profit. 
Get orders by mail. We supply materials. 
Instructions, everything. Free home busi- 
ness details. Customcase. 7630-CPF Gloria 
Avenue. Van Nuys. California 91406. 



$80 DAY! Selling books by mall. Com- 
plete setup. DonKar. 1914A La Cana. Ha- 
cienda Heights, California 91745, 



! 400.000 BARGAINS Below wholesale! 

Many free. Liquidations . . . closeouts . . . 
[ job lots . . . single samples. Free details. 

Bargainhunters Opportunities, Box 730A, 
I Holland. Michigan 49423. 



$200.00 DAILY In your mailbox! Your 
opportunity to do what mailorder experts 
do. Free details. Associates. Box 136-A. 
Holland. Michigan 49423. 



I BIG Profits in mall order. Details free. 
I Knowledge. 30A West Washington. Chl- 
• cago. Illinois 60602. 



READ Progressive Mailtrade. the maga- 
zine that tells how to make money by 
mail. Quarter brings sample and special 
offer. Mailtrade. P.O. Box 357. Sheboygan, 
Wis. 53082. 



MAILORDER Records help get Increased 

Business! Complete 32 page Record Book 
shows your Inquiries, orders, advertising 
expense, etc. Only $1.00. Martin. Popular 
Mechanics. Dept. R-68, 575 Lexington, 
New York 10022. 



SPARE Time Cash — Sell Advertising Book 
Matches — every business a prospect — no 
investment — no experience needed to build 
steady repeat business. Daily Cash com- 
mission in advance. Write today — We'll 
send your sure-fire selling kit by return 
mail. Dept. MX668. Superior Match Co., 
7530 S. Greenwood. Chicago. Illinois 60619. 



DROP-SHIPPING 1.000.000 Items! Ca- 
mille. 202-PX Brownell Street, New Bed- 
ford. Mass. 02740. 



$1000.00 MONTHLY Collecting Delin- 
quent accounts by mail. Continental, Box 
2023-A. Des Moines, Iowa 50310. 



MAKE $32 from 49* piece vinyl. PM-1834 
Edgeland. Louisville. Ky. 40204. 



$70.00 WEEKLY— home, spare time. 
Simplified mail bookkeeping. Immediate 
income easy. Audltax. 34741A. Los Angeles 
90034. 



BECOME A Capitalist without working — 
others have! Important facts necessary to 
all inventions, exposed for the first time. 
Price $1. N.Y. Research Service. 103 Park 
Avenue. New York. N.Y. 10017. 



FREE Book: "609 Unusual. Successful 
Businesses!" Box 51-PZ. Des Plaines. Il- 
linois 60017. 



Free Report. "Successful Home Busi- 
nesses." Jan. Box 76. Wild Rose. Wisconsin 
54984. 



I HOW To Start and Operate a Successful 
Small Business. Details free. Mestel. 132 
W. Lincoln. Dept. P.M., Collinsville, Illi- 
nois 62234. 



SIMONIZ Wax Job only $5.95. in 20 min- 
utes! Up to $17.25 profit hourly. Dealer- 
ships still open. Details free. Merllte. 114 
East 32nd. Dept. Y-79A. New York 10016. 



"MAILORDER ... No Investment In 
products!" Free Catalog! Methods. 1835FD, 
Lafayette Hill. Pennsylvania 19444. 



SELL Indestructible. 3-color Social Se- 
curity Plates. Top Profits! Free Sample. 
P. Wright. Box 3053. Paterson. N.J. 07509. 



$SMAILORDER$$ Your catalog. 

Write— Specialties. 409 W. Liberty. Rome, 
N.Y. 13440. 



CLIP Newspaper items. $1.60-$S.OO each. 
Details free. Walter. Box 1360-PA. Erie. 
Pa. 16512. 



DIFFERENT! Outstanding Profits high 
quality mailorder businesses. Complete set- 
up: not just instructions. Hermes Co.. 152 
West 42. New York City 10036. 



$$$uccess SECRETS Revealed. Fascinat- 
ing. Profitable Businesses. $1.00 FPB. Bdx 
745. Station B. Willowdale, Ontario. 



MAILORDER Samples Magazines 25^. 
Discount Buyers, Box 412. Bayside. N.Y. 
11361. 



Cop>i,a 



NEW Approach to unlimited mailorder 
business income. Based 50 years experi- 
ence: $500.00 weeUy. Free details. Research 
Systems, Bos WISS, Puumft CUj, Florida 
32401. 

OOIIPLBTE MaU order eetup — tl: 
Ranek. Rte. 1 Oreentown, Ind. 4at36. 

Great Business opportunity. Home elec- 
tronics course only $26.95. Free literature. 
Edu-Kits. Department 692B, Hewlett. New 
York 11M7. 

FAHTASTSC PKOPri'S. Make and sell 
your own oonwttes. Booklet tells how. 
t2.00. Nova. 2Sm Narbdnne— LomlU. 
Caltf . 90717. 

(60.00 DAY, Manufacturing concrete 
posts, blocks, etc. Carlayne, 1803 Fremont, 
Rapid City. South Dakota »7701. 

FREE Report. "Busine.sses You Can 
Launch At Home." Immediate earnings! 
Wyman Enterprises. A-32I. Congers, New 
York 10920. 



"MAILORDER SECRETS — your Road to 
Riches." Send only $2.00, lull price. Nova, 
asaos Narbonna— Lomlta. Caltt. M717. 

HOW TO OET FINANCING for yoiir new 
business or Idea! Free details. Nova, 25208 
Narbonne, Lomlta, Calif. 90717. 

$AVE Postage. Tour name availed to 
hundreds offering moneymaklng oppor- 
tunlUes. Rush (1.00. PROFITOPS. Box 238. 
AUwna. Ohio 4B701. 

MAILORDER Beginners, dealers have 
your product analyzed by retired mail- 
order consultant, before investing. Details: 
SturUng, Box aM-FM, Danla. Florida S3004. 

ttO.000. YBARLY, Possible. DetallsJlUH); 
Brlepub. Box 453, Buffalo. N.T. 14906. 

PROFIT Wlfh Popular Mechanics' sub- 
scription plan. No investment, no experi- 
ence needed. Earnings begin immediately 
when you obtain subscription for Popular 
Mechanics, Oood Housekeeping and others. 
High commissions, bonus. No experience 
needed. Deal directly with the publisher. 
Write Popular Mechanics, Room 6B, 250 
West 55th St., New York 19, N.Y. 



UQUID Molding rubl>er also liquid plas- 
tic. Free InXormatlon. Channr's. 5415-A 
8«B Jose Blvd., JackaonvUle. Ha. 3Sa07. 



STEP Up to Better Jcbl Happiness, Suc- 
cess, More Money can be yours. Write to- 
day; Free details. Robertson, Box S86SO, 
Birmingham, Alabama 35208. 

350,000 NEW Mothers Every Month f Bo- 
nanza for Bronzed Baby Shoes! $50.00 a 
day profit. No investment, no inventory. 
Full or spare time. Exciting details Free. 
Sentimetal, 1(19 Memory Lane, Dept. «F, 
Columbus. Ohio 43309. 

DISTRIBUTORS Wanted. Handle his- 
torical golden anniversary World War One 
map of November 11. 1911. up to 60% 

Firoflt. Reply — 681 Walnut, Mborpark, Call- 
ornla 93021. 



MAILORDER— Profitable products, drop- 
shipped. No merchandise Investment. Ev- 
erything supplied— catalogs, ads, mailing 

lists. Gif-Guide, 3408 ','2 Motor, Dept. 93, 
Los Angeles 90034. 

WORLD'S liargeat aimply. Merchandise 
35% to 40% under wholesale. Bankrupts, 

closeouts 10< on dollar. Imports. Hong- 
kong clothes. Automobile discounts. Free 
details. International Buyers. Box 4633-MM, 
Colorado Bpttogt, Colo. 80909. 

$50.00 DAILY Easily! 1100 moneymaklng 
opportunities. Free catalog. International. 
6117H South Kingston, TiUsa. Oklahoma 
741SS. 

MONKYMAKINO 
OPPORTUNITIKS 



Notary Public! Free particu- 

lar>. BtaUoners ficebange, 405-PM Rlch- 
•rdt. BvaoavUte. Indiana 47711. 

LEARN The secrets cf repairing Junk 
batteries. "Fabulous Profits" at home. 
Batteryman. Palm Desert, California 83260. 



(200.00 FROM Sheet V4' plywood (Mrw). 

Details 25i. Novelties, 6l5 So. 34^1. B- 

wood, Indiana 46036. 

FREE, 206 Easy ways to make money 
taking orders for exciting new products — 
spare time. Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 17-dC. Oileaco 
60610. 

EARN $240.00 a month at home, spare 
time, doing only two $5.00 invisible mend- 
ing Jobs a day. Big money paid for service 
that makes cuts, tears disappear from fab- 
rics. Steady demand. Details free. FMvi- 
can, 1532 Howard, Chicago 60626. 

HOW To Make money writing short j 
acrapba. Information freo. ~ 
C-37-D1 



•316 N. Clark, Chicago 



Ungshprt par- 
Bamtk Dept. 
dcago 80636. 



LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour. Learn at home 
in spare time. Industry approved course . 
Facts free. Send name. Typewriter Rmair 
School, Dept. 3310-068. uitUe Falls. Mew 



Jersey 07424. 



HOUSEHOLD And food products route. 
$25.00 or more daily profit. Larger repeat 
orders. Man, woman. Full, part time. Mc- 
Nesa. Freeport 36. Illinois 61033. 

$15.00 HOURLY Profit — Own Business 
with one serviceman. Quickly learned. Easy 
to do. Operate from home. Few hundred 
dollars bollda your own nationally adver- 
tised business while continuing present Job. 
Investigate Immediately . . . before your 
territory is taken. Free booklet explains 
everything. Send Today. Then decide. 
Duradaan, C8-104B. Doradaan BoiUUng , 
Deerfldd. Illlnola. 

WATCH REPAIRINO. Swlss and Amer- 
ican watches. Develop skill step by step 
In spare time at home. Diploma awarded. 
Free sample lesson. Chicago School. Dept. 
YFA, Fox River Orove. III. 60031. 

BIG Money raising flshwoms and Crick- 
ets. Free literature. Carter BatdMry, 

Plains. Georgia 31780. 

MAKE MONEY with your camera; writ- 
ing fillers; Governm't Surplus; Mailorder 
Imports; Coins. Booklets tell you Where 
and How (1.00 each. All Ave (6.00. CON- 
TESSA, 141 Waahlngton. CarpentersvUle, 

111. 60110. 

EXTRA Income at home In Spare Time! 
Booklet ataowa you how to atari your own 
buatnan wifh Claadfled AdvarUslng. Only 
81.00. Martin, Popular Mechanics, Dept. 
P-68, 676 Lndngton, New York lOOSS. 

SELL Advertising book matches. Write 
us today; we put ycu in business by return 
mail, handling complete line ad book 
matches in demand by every business right 
In your town! No Investment; everything 
furnished free! Top commissions daily! 
Superior Match, Dept. MA668, 7530 8. 
areenwood. Ctiieago. HI. 60618. 



MANUFACTURER Offers quality line of 

automotive chemicals. High profits, repeat 
sales, choice territories open. Write for 
catalogue and details. CLEANBRIGHT. 
Dept. 206. 2202 Folin St., Bronx, New 
York 10467. 



OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all equipment 
and know-how! Particulars free! Write: 
Roberts, 1512 Jarvls, Room CR-3-DO, 
Chicago. HUnols 60636. 

HOW To make money with everyday 
coins and stamps. Free details. Hyltin 
Company, Box 1385, Austin, Texas 78767. 



MAKE $12.00 Profit each dozen as.sem- 
bllng Belts. Details: Send Stamp. Redi- 
kttt'a. LoganviUe 40. Wiaoonsin. 



RBPAIR Typewriters at home! Inexpen- 
sive course quickly trains you for (6.50 
luNurly. Write Athey. Tarentum, Pa. 15084. 



HOMEWORK. Mailinc dreulais. aalary! 
Free details ! Cam Company. Dept. 166-KP. 
Verona. N.J. 07044. 



WANT Tb Win • eoatoatf Write 
winner, Box 11869, St. Petentarg, Wlm. 

33733. 

HOME WORKERS I 200 companiea— 4t 
page Directory. FRBB details. Quest In- 
terprises. Box 6039, Dept. 16. San Jam, 

California SS150. 

(50.00 WEEKLY I Sparetlme! Addraaatiu. 
Details— lOtf. Ttory Company. D«rt. Mtf, 

Bayonne, N.J. 07002. 

RAISE Rabbits and flshworms on (500 
month plan. Free details. White's Bab- 
Utry. Mt. Vernon. Ohio 48060. 

MAKE Statuettes, novelties, imitation 
marble. Sell to stores or start gift shop. 
Free details. Marbleldng, 41 Waverton, St. 
Louts. Mo. 88134. 

OWN A franchised business! Learn who 
to contact. Over 750 franchising flrma in 
1968 Franchise List. Send $1.00 today to 
National Franchise Reports. WP-530, 181 
North Michigan. Chicago 60601. 

MAKE MONET AT HOME— "bdde** 

Reports reveal 5 unusual small Businesses 
you can start on a "shoestring," right 
from your home. No door to door selling. 
Reports give facts, figures, case histories, 
how to get started. Money back guaranteel 
All 5 Confidential Reports only (3.98 Ppd. 
Jo-Ann Gift Studio, 1561 Blgliway T. 
Charleston. S.C. 29407. 

BLACK Jack or Dice System. Poaalble to 

win (1,000.00 per week. MaQ $10.00 cash to 
M. L. Cornbleth, 1603 Sherman nnot, LOBS 

Beach, California 90804. 

HOMEWORKERSI Mailing— AddreailnB 

for advertisers— $94.00 Weekly. fiHtrue- 
tlons Copy— Mall Sales— 50<. Morrla— PIK, 
2441 Patton. Philadelphia 19132. 

CLIP Newspaper items. (1.00-(5.00 each. 
Details free. Walter. Box UOO-P. Bile. P*. 
16513. 

(25.000 IN HOME IMPROVEMENT. Big 
demand our plan brings fantastic results. 
Details free. Imperial. Box 314071. Sacra- 
mento. Calif. 95831. 

MAKE $5,000 yearly, sparetlme. raising 
mink, chinchilla, nutria, ete. Free booklet 
reveals proven plan. Write: Foia, Oapt. R, 

Bewdley. Ont.. Canada. 

EARN Up To (2.40 Hour! Assemble Our 
Produete. Simpllea Fumishedl United. Box 
55393-D. IbdlanapoUs. Indiana 48306. 

MAKE Money typing at home. Write for 
full particulars. Jones. 0349-A Bartola. 
Pico-Rivera. Calttomto 90000. 



UHUBUAZi 
$150.00 
SOi. Charles 
Angdes 90008, 



opportunity! 

No mvestment. 

nd. Box 0484P. Loa 



HURRY! OVER $5,000.00 possible within 
6 months. Total Investment less than (7.00. 
Details $1.00. Refundable. Brighton CoB- 
pany. Dept. PM, P.O. Box 68. Klrldand. 

Washington 98033. 

MAILORDER BEQINNERS. Tired Of 

wasting stamps, making unprofltaUe mail- 
ings, buying non-prodoettve mailorder 
courses. Enrollment details free. Mdlonler 
Suooeas, Box 18SM, Forsyth, Oeorcta 31090. 

MAILERS Wanted. Start making mi-ney 
now! Include our commission circulars In 
your malHnw, Details free. Brooks. 370B 
Burkhart, dndnnati. Ohio 463X8. 



HIGHER Income, security ! 286 page book 
"The Magic of Thinking Big" reveals se- 
crets that make men rich. Send $2.00. 
Louise Notmeijer, 514 HlUer Street, Bd- 
mont. California 94003. 

MAKE Money antiquing furnitnrel write 
— Roblnson-1, 5408 North McRaven Road, 

Jackson. Mississippi 39209. 

$500-$800 MONTHLY Raising small Lab- 
oratory-Breeding stock tor us. We supply 

equipment. Breeders. Instructions, niinols 

Research Farms, 2711-P Justen, MCHenry, 

Illinois 60050. 
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SUCCESS, Wealth, happiness— yours 
NOW! Free Newsletter. PACIFIC RE- 
SEARCH, Box 491. Renton. Wash. 98055. 



SHARP $$$$ Opportunity! One low-cost 
machine. Sliarpens — Serrate:, knives. Scis- 
sors, pinking shears. Earn S-i-$9 hourly 
in spare time. Professional results without 
experience. Free Details. Beaver Grinder. 
368C Nielsen Bldg., Eugene. Oregon 97402. 



EARN $5 to $15 PER HOUR at HOME, 
part or full time. Guaranteed methcd suit- 
able city, town, country, adults or children. 
Your limited investment guaranteed al- 
ways 100' 'r convertible to cash. Complete 
instructions, $3.00. Teach-Me Publications. 
Box 491-B, Wallingford. Cunn. 06492. 



$10 DAILY Writing short articles at 
home. Begin immediately ccpyrighted Re- 
port Reveals how and where. Only $1.00. 
Money back guarantee. Robert's. 740M 
Probst. Fairview, New Jersey 07022. 



HOME Addressers Wanted! $100.00 week- 
ly possible, addressing! List cf Arms need- 
ing addressers, $1.00. Smith's. Bo.\ 2469- 
PM6, Newark, New Jersey 07114. 



= 40 FORTUNE In Formulas. 10.000 trade 
secrets. Valuable in the home and work- 
shop, for $6.95. Check or money order. 
D. S. Disko, 2020 N.W. 87th St., Miami, 
Fla. 33147. 



PROFITABLE OCCUPATIONS 



FREE Facts and descriptive bulletin. Be 
an air conditioning, refrigeration, and 
heating serviceman. High pay, jobs open 
everywhere, operate .vour own service busi- 
ness, no school or correspondence neces- 
sary. Write Doolin. Trouble Shooter, 2016 
Canton, Dallas. Texas 75201. 



YOUR Own Sign shop. Signs 410-S So. 
Western, Springfield, Ohio 45506. 

SELL Your Photographs. Report Tells 
How, Where. Color Slide Markets. Only 
$1.00, Duffy Sales Co.. Colorado City 81004 
Colorado Dept. E. 

SHARPEN Scissors. Pinkers. Inexpensive 
equipment, tools, supplies. Blackhawk's. 
Sheldahl. Iowa 50243. 



EVERY Man a prospect. Refundable 
sales kit offer showing line belt buckles, 
i tie clasps, money clips, cuff links, lapels, 
identification badges, individualized with 
customer's name and emblems. Cap badges 
for trucking, bus, taxi, police, firemen, 
also postal, letter carriers and heavy con- 
struction emblems. Choice 3000 emblems. 
Hook-Fast, Box 1088PM, Providence, R.I. 
02901. 



EARN $240.00 A month at home, spare 
time, doing only two $5.00 invisible mend- 
ing jobs a day. Big money paid for service 
that makes cuts, tears disappear from 
fabrics. Steady demand. Details free. Fab- 
ricon. 1586 Howard. Chicago 60026. 



LEARN Profitable occupation. Heme elec- 
tronics course only $26.95. Free literature. 
Edu-Kits. Department 693B. Hewlett. New- 
York 11557. 

EXTRA Income. Sell your photos. Report 
Tells How. Where. Color slide markets. 
Send $1.00 Dept. Ml. Salerno's. 3951 Main. 
Weirton. W.Va. 26062. 



SALESMEN— DISTRIBUTORS 



FREE Selling outfit. Office supplies, fur- 
niture & equipment. Oseco, 15-PM North 
Jefferson, Chicago, 111. 60606. 

FREE, 206 Easy Ways to make money 
taking orders for exciting new products- 
spare time. Send name, age. for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn. Dept. 17-PS. Chicago 
60610. 

MAKE Extra $25 to $75 spare time! 
Take orders for double air cushion Bronson 
Shoes. Aamazing comfort. Terrific men's, 
women's line for dress, work. play. High- 
est commissions. Shoes for yourself. Big 
outfit free. Write Bronson. Dept. 666. 
Minneapolis, Minnesota 55408. 

NEGRO People buy on sight. 100% prof- 
it. Nationallv advertised cosmetics. F>-pp 
sample offer. Valmer, Dept. AD, 2411 
Prairie. Cliicago 6061b. 



MAKE $50.00 Daily selling air-operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2401 Crocker, 
Houston. Texas 77006. 



BECOME A mortgage broker, earn $10.- 
000 to $50,000 a year. Details free. United, 
Box 6284-C. Marietta, Georgia 30060. 



INVESTIGATE ACCIDENTS: Earn $750 
to $1000 monthly. Car furnished. Expenses 
paid. No selling. No college education nec- 
essary. Pick own job location. Investigate 
full time or earn to S8 hour spare time. 
Men urgently needed! Write for FREE in- 
formation. No obligation. Universal Schools. 
CPM6-6801 Hillcrest. Dallas. Texas 75205. 



HOW To Make Money Writing Short 
Paragraphs. Information Free. Barrett. 
Dept. C-27-D2. 6216 N. Clark. Chicago 
60626. 

BIG Money raising flshworms and crick- 
ets. Free literature. Carter Wormerv, 
Plains, Georgia 31780. 

CHROME Plating. Instructions, equip- 
ment and supplies. Platers' Supply. P.O. 
Box 565. Lugo Station. Los Angeles. Calif. 
90023. 



SELL Advertising book matches. Write 
us today, we put you in business by re- 
turn mail; handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily. 
Superior Match. Dept. M-668. 7530 S. 
Greenwood. Chicago, Illinois 60619. 



FT. Smith Auction School, Ft. Smith, 
Ark. 2 locations. Resident & home study. 
Veteran approved. 



INSTANT Money! Plastics are the wave 
of the future. Big profits now! At home! 
Spare time! Materials costing lit bring 
$2.58 profits immediately! Free informa- 
tion! Rush name on postcard to: Warner. 
1512 Jarvis, Dept. CL-2-DO. Chicago. Illi- 
nois 60626. 



RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
Vernon, Ohio 43050. 

CAMERA PKOKITS learn from latent 
manuscript successful proven methods ideal 
ideas for extra income request. Free infor- 
mation. Write now. Northwest Sales and 
Service Company, 326 46th Avenue South- 
west, Seattle, Washington 98116. Dept. 2. 
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POPULAR MECHANICS 



EARN Big Commission full or part time. 
Show America's largest line low priced 
Business Printing and Advertising Special- 
ties, Plus calendars in season. No experi- 
ence. No investment. No collections or de- 
liveries. On-the-Spot commissions. Big 

I Free Sales Kit samples hundreds items 
used daily by businessmen. Merchandise 

I bonuses for you. Free gifts for customers. 
Build profitable repeat business. Start 

I now. National Press, Dept. 806. North 

i Chicago, 111. 60064. 

I LONG Needed Invention. Want man con- 
tact service stations. Part time. Big earn- 
ings. Write Cyclo Mfg.. 3816 Dahlia. Dept. 

I 133. Denver. Colo. 

BIG Earnings selling Hertel Bibles. New 
3-dimensional cover, finest reference edi- 
tion sells fast. Demonstrator furnished. Big 
commissions. International Book. Dept. 
PM. Box 118. Wichita. Kansas 67201. 

OPEN Your own sales firm! Little or no 
investment. Guidance guaranteed. Details: 
' \0t. Pearson, 109 First, Tarentum, Pa. 
15084. 

30.000 CAR Dealers desperately need 
good salesmen: Thousands of jobs furnisli- 

, ing a NEW CAR over $1,000 per month. 

; many fringe benefits Our exclusive home 
study course will train you! Free Catalog 

I Automotive Sales Institute. Box 746, Dept. 

I 1-B Kenosha, Wisconsin 53141. 



EARN Terrific commissions listing delin- 
quent accounts. General Finance Company. 
304-A Pickwick Building, Kansas City, Mo. 
64106. 



AGENTS WANTED 



FREE. 206 Easy Ways to make money 
taking orders for exciting new products • 
' spare time. Send name. age. for 5 months 
i free subscription. Opportunity Magazine. 
I 850 Dearborn, Dept. 17-FA, Chicago 60610. 



PRINTING. Advertising Salesmen— Ex- 
cellent moneymaking sideline selling De- 
calcomania Name Plates, small quantities. 
Advertising Specialties, sign letters. Free 
Samples. Ralco XL, Boston. Mass. 02119. 



YOUR Own business— Used suits $1.50; 
overcoats 65*; macklnaws 35<; shoes 12', i<; 
ladies coats 30<; dresses 15*. Enormous 
profits. Catalog free. Nathan Portnoy As- 
sociates. 2109-AA Roosevelt Road, Chicago 
111. 60608. 



ESTABLISH Your own business. Low 
prices cn used clothing, shoes, household 
goods. Unlimited profits. Free catalog. 
Northwestern Distributors. 2129 No. West- 
ern Avenue. Chicago, Illinois 60647. 



18K GOLD Leaf and silver foil letters 
for window— door signs. Wholesale — Retail. 
Free samples. Metallic Signs, 1217-D New- 
port. Chicago. 60657. 



EMPLOYMENT INFORMATION 



AUSTRALIA Wants You! Government 
assisted passage. Unlimited Opportunities. 
Latest Government Information and 
Forms $1.00 Austco. Box 3623-E. Long 
Beach. California 90803. 



FOREIGN And USA job opportunities 
available now. Construction, all trades. 
Earnings to $2,000.00 Monthly. Paid over- 
time, travel bonuses. Write: Universal Em- 
ployment. Dept. C-1. Woodbrldge. Con- 
necticut 06525. 



TREMENDOUS Opportunities U.S.A. 
overseas, choose Jobs-locations, transpor- 
tation. Free details. Occupations. Inter- 
national Airport, Box 100-C7, Jamaica, 
N.Y. 11430. 



HIGH Paying Overseas Jobs. Construc- 
tion, oil. mining. Bonuses. Travel ex- 
penses. Extras. International Information 
Service. 124. Cortez. Florida 33522. 



CANADA BOOMS! Adventure, outdoor 
life, great potential. Americans welcome. 
Send $1.00 for Canadian Opportunities 
Handbook. CANASEARCH. Box MQ-13036, 
St. Petersburg. Florida 33733. 



"HOW And where to top Canadian 
money". Your new Practical Adventure! 
$1.00 Manual. Guaranteed. Campaign. Box 
5007-MP. Station F, Ottawa 5, Canada. 



CALIFORNIA Current job listings. Pro- 
fessional, skilled, unskilled — $2.00. Calemco, 
Box 5194. San Jose. California 95150. 



HELP WANTED 



OVERSEAS Jobs — Australia. Europe, 
Scuth America. Far East, etc. Openings in 
all trades and Professions. $400 to $2,500 
monthly. Free Information write National 
Emplovment Service (Foreign Division), 
Box 2235 P.M.F.. Miami. Florida 33159. 



GAS APPLIANCE SERVICEMEN: No 
experience necessary, will train. 52 weeks 
Work guaranteed annually including paid 
vacations and holidays; insurance; oppor- 
tunities for promotion most managers 
started as servicemen. Apply manager, 
Baltimore. Boston. Chicago. Cleveland, 
Detroit. Los Angeles. Philadelphia. Pitts- 
burgh. St. Louis. San Francisco. Washing- 
ton. D.C.. Dallas offices (we're in phone 
book). GAS CONSUMERS SERVICE. 



IMMEDIATE OPENINGS for overseas 
work. Men and women needed worldwide 
In all trades, also student summer jobs. 
High pay. free travel, family housing, 
choice locations. Details free. Write World 
Jobs. Box 1026. Providence. R.I. 02901. 



OVERSEAS Jobs — Europe. South Amer- 
ica, Australia. Far East, etc. 2000 open- 
ings all trades. Construction. Office. Engi- 
neering Sales, etc. $400 to $2,500 month. 
Expenses paid. Free Information. Write 
Overseas Jobs, International Airport, Box 
536-M, Miami. Florida 33148. 



REAL ESTATE— FARMS 



CANADA'S Finest lands. $4.00 an acre 
and up. Acquired through estate liquida- 
tions. Suitable for hunting, fishing, camps, 
cottages, farming, timber, minerals, in- 
vestment. Small monthly payments. Free 
de.scriptive booklet. Canadian Estate Land, 
194 Wilson Ave.. Suite 101. Toronto, 12. 
Canada. 



PEACEFUL Southern Utah Valley. 2' 2 
acres land. $250. Cash or terms. Dept. PM 
PO Box 17401. Holladay, Utah 84117. 



FREE! Real Estate Catalog! Summer 
Edition! Farms, Ranches. Business. Recre- 
ational and Investment Property. BANNER 
Adv.. P.O. Box 3333 OS. 19A, Springfield, 
Mo. 65804. "Real Estate Our Specialty" 



CANADIAN Vacation lands: Full price 
$385.00. 40 acres, $10 month. Suitable cot- 
tage sites, hunting, fishing, investment. 
Free information. Land Corporation, 3768-C 
Bathurst, Downsview, Ontario, Canada. 



$1 ACRE — Canadian Border— hundreds 
campsites, islands, farmlands, directly 
from tax authorities. (Non-proflt). Lists, 
photographs mailed. Register, Room 303, 
110 Church Street. Toronto 1. Canada. 



CENTRAL Ontario — Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus $6.50 taxes yearly. Maps, pic- 
tures. $2.00 (Refundable). Information 
Bureau, Norval 4. Ontario. Canada. 



FLORIDA CAMPSITES— Deep in the 
heart of the great Ocala National Forest — 
where few individuals have the privilege 
of owning land. Isolated yet accessible, 
with electricity. Good fishing, hunting. 
Warranty Deed. Pitch tent, park trailer, 
build lodge. Free maps and photos. Howard 
Vernor, DeLand, Florida, 32720. AD66LS149 



GOVERNMENT LANDS . . , Low, as 
$1.00 acre. Millions acres. For exclusive 
copyrighted report . . . plus "Land Op- 
portunity Digest" listing lands available 
throughout U.S., send $1.00. Satisfaction 
guaranteed! Land Disposal, Box 9091-PF, 
Washington, D C. 20003. 



CANADIAN Lands, seized and sold for 
taxes. Our 51st annual series of lists, de- 
scribe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, ttuaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps, where there is real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to invest in Canada's 
minerals, forests and farms. Write today 
for free booklet with full explanation. 
Tax Sale Service. Room 301D. 85 Bloor St., 
East, Toronto 5. Canada. 



LESS Than 1 mile to Disney property. 
Lake living. V4 acre. Private ramp, beach: 
11 mi. to Orlando. $24 mo.. $50 down. 
BLOCK BROS.. 1 North Rosalind. Orlando 
26. Florida. AD65LS169-L 



HOMESTEAD Land now available 160-640 
acres, write: Land Information. Dept. 711. 
P.O. Box 148. Postal Station A, Vancouver, 
B.C. Enclose $1.00 for Bulletin and Map 
index. 



ARIZONA Health retirement property for 
sale. Two lots 2' 2 acres each. Year round 
dry climate. Near all kinds recreation areas 
— Colorado River, Lake Mead, Las Vegas. 
$1,250.00 each lot. Jack H. Ensel. 145 Front 
St.. S. Plainfield, New Jersey 07080. 



THE Only "No-Risk Land Purchase 
Plan" in America — 10 year money-back 
guarantee on any Vacation. Retirement or 
Investment homesite in Boiling Spring 
Lakes— the multi-million dollar. 14,000-acre 
development on the Carolina Coast. All fa- 
cilities, electricity, roads, motel, golf course, 
country club, already in. Private ocean 
beach. 5 fresh water lakes, '-i-acre home- 
sites as low as $495; $5.00 down, $5.44 
monthly. Write for free literature. (Not 
offered to residents of California, Florida. 
New York.) Boiling Spring Lakes, South- 
port. 1-X, North Carolina 28461. 



FREE . . . SUMMER CATALOG! Over 
2300 actual photos! 2.080 properties . . . 
farms, ranches, town and country homes, 
businesses in 31 states coast to coast! Spe- 
cify type property and location preferred. 
Zip code, please. UNITED FARM AGENCY. 
612-PM West 47th St.. Kansas City. Mo. 
64112. 



FREE! Exciting 196 page Summer CATA- 
LOG! Thousands of properties described, 
pictured— Land. Farms. Homes. Businesses 
—Waterfront. Recreation. Retirement. Se- 
lected Best thruout the U.S.! 68 Years' 
service, over 500 offices. 39 states coast to 
coast. Mailed FREE from the World's 
Largest! STROUT REALTY. 60-RX E. 
42nd St.. N.Y., N.Y.; 7-RX S. Dearborn, 
Chicago. 111.; 521-RX E. Green. Pasadena. 
Cal. 



40 TIMBERED Acres $1650.00 Total 
Price. Wash — Idaho— Mont. $50.00 Down— 
$25.00 month, in Northern Idaho, North- 
I eastern Washintgon, and Western Mon- 
tana. In the heart of lakes and big game 
country. All covered with growing timber. 
Access, title Insurance with each tract. 
This is select land with natural beauty, 
recreational and investment values. We 
have tracts of many types and sizes from 
which to choose, including Waterfront I 
property on Pend Oreille, Priest. Kettle I 
and the St. Joe Rivers and on Pend Oreille i 
Lake. Your inspection welcomed. Write us 
for free list, maps and complete informa- 
tion. Write to: Dept. PF. Reforestation. 
Inc.. P.O. Box 8146, Spokane. Wash. 99203. 



FLORIDA 2 '2- Acre Estates. 28 miles 
north Panama City. High. dry. beautiful 
wooded properties. Good roads, phones, 
daily mail delivery. Terms. Refund Guar- 
antee. Free color brochure! Owenwood. Box 
94-B. Fountain. Florida 32438. AD66LS151 
(A-12). 



FREE REAL ESTATE CATALOG. Farms. 
: Groves. Ranches, Retirement; Bargains 
I Galore! Write today! SAFE-BUY REAL 
ESTATE. 712-PM West Third, Little Rock, 
' Ark. 72203. 

I 

FARM AND GARDEN 
EQUIPMENT 



FREE Water! Pool, home owners. Drill 
shallow well under $20. Instructions $2.00. 
Arwel Industries. 252 Park Ave., East 
Rutherford. New Jersey 07073. 



FLOWERS, PLANTS 
and NURSERY SUPPLIES 



WANT Greatest cash crop working for 
you? Write Ginseng, Asheville 53. N.C. 




DRINKING 
WATER-PURIFIERS 



YOUR Ad in this space will be read by 1 
more than 1.630.212 active mail order buy- 1 
ers. Join the march to greater profits. ' 

i place your products and services in front 

' of them todav with a small low cost classi- j 
fled ad. For further details, write: C. A. 

; Martin. Dept. 46AR. Popular Mechanics. 

I 575 Lexington Avenue, New York, New 
York 10022. 



PORTABLE Water filter eliminates | 
harmful chemicals $3.98. Williams. 2100 
Mapes. Bronx, N.Y. 10460. Money-back 
guarantee. 



HOME CRAFTSMEN 



1 PLANS. Bird houses, feeders. Send 10< 
■ for brochure. Yeager. 1665 Linden, Home- 
i wood. 111. 60430. 



CABINETMAKING MADE EASY and 
"How to Make Formica Counter Tops." 
two excellent guides let you build kitchen 
cabinets and counter tops like profession- 
als. Extraordinary guides bring master 
craftsmen's shortcut methods. Satisfaction 
guaranteed. Write: Japs. 126-P Seventh 
North, Hopkins. Minn. 55343. 



101 PATTERNS Of smart GlfU, Novel- 
ties, Shelves, Action windmills plus "Make 
Money Jig Sawing." $1.00. Mastercraft, 
65M. 7041 Olcott. Chicago 31. 



PICTURE Framing made easy (Clamp- 
less Assembly Method). Distinctive, orig- 
inal designed mouldings let you make beau- 
tiful picture frames . . . Quickly . . , 
Easily . . . Inexpensively. Write: Japs, 
126-PM Seventh North. Hopkins. Minne- 
sota 55343. 



FASCINATING Stained glass hobby! De- 
tails free. Whittemore Durgin. 145 Water, 
Quincy, Mass. 02160. 



WALNUT And Cherry tapered legs, lum- 
ber, gunstock blanks, picture frame mould- 
ing. Midland Lumber Company, Box 262, 
Savannah, Missouri 64485. 



FREE Popular Mechanics 16 page illus- 
trated catalog of publications, plans and 
projects. Booklet covers an extremely wide 
variety of do-it-yourself data on home re- 
modeling, shop tools and machines, car re- 
pair, hobbies, crafts, boating, games, lawn 
and garden and hundreds of others. For 
your free copy write to Service Bureau, 
Dept. PE, Popular Mechanics. 575 Lexing- 
ton Ave.. New York, N.Y. 10022. 



PLANS For pool table with extra two- 
face top for table tennis and model rail- 
road. Blueprints B1209 and building in- 
structions $3.50. Popular Mechanics Ser- 
vice Bureau, 575-M Lexington Ave.. New 
York. N.Y. 10022. 



SKIL-CRAPTS New 200-page •67-'68 
Catalog. Largest selection of Leathercraft, 
Artist, Hobby and Craft Supplies from one 
source. Send 50t (refunded with first $5 
minimum catalog order). Skil-Crafts, Box 
105-P, Joplin, Missouri 64801. 



FOUNDRYETTE 2400 F, 1 • 2 to 48 lb. ca- 
pacity. Circular 10*. Kansas City Special- 
ties, Box 193, Middleton, Wis. 53562. 



BEAUTIFUL Electric 20" wallclock. Plans 
$1.00 or plans, movement, hands, digits 
$6.95. Artiron. 4120 Sepulveda. Culver City, 
California 90230. 



OPTICAL Products for Craftsman. Low 
prices. Vision, 23-26 143 Street, White- 
stone. New York 11357. 



UPHOLSTERY 



TELL The more than 1,630,212 avid 
readers of Popular Mechanics about your 
products and services. It costs very little 
to place your classified message in front 
of these proven mail order buyers. For 
further details, write; C. A. Martin, Dept. 
45AR. Popular Mechanics, 575 Lexington 
Avenue. New York. New York 10022. 



DO-IT-YOURSELF 



REPAIR Manuals, automatic washers, 
dryers, dishwashers, 20 different manuals, 
$2.75 each Ppd. Send make and model 
number. Major Appliances. 13106 Caine 
Ave.. Cleveland. Ohio 44105. 



BURGLAR-FIRE ALARM Supplies and 
information. For homes and businesses. 
Send $1.00 (refundable) for catalog to: 
Protecto Alarm Sales. Box 357-A. Birch 
Run. Mich. 48415. 



REFRIGERATOR Door gaskets— ELEC- 
TRIC RANGE parts. Send make and model 
for cost. Box 5465. Hamden. Conn. 06518. 



EXERCISE At home on build-lt-yoursell 
physical fitness equipment, including bi- 
cycle exerciser, rowing machine, belt mas- 
sager. and abdominal board. Send $2.50 
for blueprints B1208 and Instructions. Pop- 
ular Mechanics Service Bureau. 575-K Lex- 
ington Ave.. New York. N.Y. 10022. 
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Cop) 1 i-i i-L'.j . . Li.L I lal 



CRSAIB Beautiful glass painttncs. Sim- 
ple Instructions $t.00. Free tUt. Woodlark 
Art, P.O. Box aiT. Big Bear City. CaU- 
tornU M814. 

POOL Rack, automatic push button. 
Easy to build. Fits all tables. Plans 13.00. 
P.O. Box 51, Lincoln, Dela. 19960. 



WATER! ! Drill Your Own Well for 3« per 
fcot! New Invention! Free IntormaUon. 
.Oeep Reck DrilUng Oompaiv, Op^Uta. Ala- 
bama 36801. 



URETHANE Foam Cushioning For Ev- 
erything. Brcchure. Lawrence Assoc., Box 
14U. Mew RoclwUe. N.T. lOWl. 

DO-IT-YOURSELF, Free Information— 
prcfessicnal type burglar, fire alarms. 
Selwee, 8J-29 159 St. Jamaica, N.Y. 11432. 

FLUORESCENT Tubes rejuvenated at no 
opet. loatructtons 11.00. Reluvenatoia. m 
Bolton St.. Portland. Ice. 04103. 

BUILD A cuckoo clock! Complete kit 
$9.as (worth $19.96 assembled). Mail Room 
D. 1024 Orldley NE. Canton. Ohio 44705. 

POODS Of the Eskimos. Seal Meat, 
Whale Meat. Reindeer Meat, and Blubber. 

&M per can. BskUno Foods. Box 113. 
Idotna. " 



DRAWINGS For reproductions of mu- 
■eum-ouallty American antique furniture. 
irCHt Plan Senrloe. 701 »oomltoU Blvd.. 
Aekaon. Mleblgan 4M0S. 

FULL Size duck deeoy plana-«i.00. 
General Research and Sales Connwny. Box 
808. Fort Walton Beach. PloHda nS48. 



ARTS AND CRAFTS 



MAKE Figurines, plaques, lawn orna- 
ments. Molds, plastercraft kits, liquid rub- 
ber. Sample and catalsgue lOt. Wooley 
Company. B;)x 29-B, Peoria. Illinois 61601. 



PAINT Pictures artisUcally. "Color Mix- 
ing Guide" $1 Chart. Box 410. Canofa. 

California 91303. 

BINOCULARS, TKLESCOPES, 
MlCWOSCOWPt, HHAftNIFIBTO 

BINOCULARS Direct from manufactur- 
er. Finest quality, tremendous savings! 
Request catalog. Koyu, 3860 Crenshaw 
Blvd.. Los Ameles. CalU. 8000*. 

WORLD Pamous "Dynaacope" Tele- 
scope. Bnlld your own reflector telescope, 

mirrors, eyepieces, tripods, accessories. 
Request free brccliures. Criterion Manu- 
facturing. Dept. PP-20, Hartford. Connec- 
ticut 08101. 

SCIENCE Bargains! Lenses, telescopes. 
Mnoculars, microscopes, kits, parts, war 
surplus. Send $1.50 for beginner's 10-lens 
kit with instruction booklet. Order Stock 
2-CH. Request free 148 page Catalog CH. 
Edmund Sclenttflc Co.. Barrlngton, Mew 
Jersey 88007. 

MANON BINOCULARS! OET THE 
BEST! Over 100,000 Gl's can't be wrong! 
Write. MANON. P o. Box 1388. Huntington 
Beach, Calif. 92647. 



CAMBRAS AND 
EQUIPMENT 



TELL The more than 1,630.212 avid 
readers of Popular Mechanics about your 
products and services. It Costs very little 
to place your classified message in front of 
the.se proven mail order buyers. For fur- 
ther details, write: C. A. Martin, Dept. 
81R, Popular Mechanics, 87S Lexington 
Avenue. Mew York, New York 10033. 



PHOTO SUPPLIES 



JIFFY NIGHT-LIGHT Calculator. Im- 
mediate exposures: all films! Simplifies 
night-photography ! Over 80 terrific sulijects 
from "ice shows" to "moonscapes"! Send 
83. ARO. Box 85-T. Trumbull. Conn. 06611. 




raOTB riNISHINO 



A FREE Kodak roll returned with each 
black and white or Kodacolor developed 
and printed, fast service, lowest prices, 
guaranteed auallty send for free mailers. 
Knononar Photo Servlee, Dept. P.M.. Bax 
lUirAfliany, M.Y. 13301. 



CAMERA Fans! Expert photoflnlshlng 
and fresh Kodak film returned; 8MM 
Kodachrome $3.45; 8 exp. Kodacolor $3.4J; 
35MM Kodachrome, 20 slides, $3.15: 8 exp. 
black & white 99^. We give you free photo 
stamps to redeem for gifts. Satisfaction 
guaranteed. Send exposed film or request 
mailers and complete price list. Direct 
Mall Photo, Box 8352-PM, Pittsburgh, Pa. 
15218. 



COLOR SLIDBS 



35MM COLOT Slide catalog. Newest 
Worldwide coverage in depth. Newt Expo 
67 Thousands exclusive. IOC. Wolfe. Dept. 
14-68. Los Angeles, Calif. 90025. 

MOTION PICTURES 
AND SOUND BQUIMMBNT 

16MM sound-projectors, films, new. used 
for sale. Free catalog. National Cinema. 
333 W. 57 Street. New York City. N.Y. 
1801*. 

5.000 8-16MM MOVIE Films. Free cata- 
logues. International, Greenvale. L.I.. N.Y. 



8MM. MOVIES— 2-x2- Color Slides— big- 
gest selection anywhere! Hollywood clas- 
sics, great comeAans. railroads, automo- 
biles, trolleys, wars, travel, wild life, cir- 
cuses, many others! 18mm. films also. Big 
catalog free! Blackhawk Films. 86 Eastln- 
Phelan Bldg.. Davenport, Iowa 52808. 



UNUSUAL Movie supplies. Free circular. 
Esor. 47th Holly, Kansas City, Missouri 
84112. 

16MM FILM Classics. Catalog 38«. Man- 
back Pictures, 3621-PM Wakonda Drive, 
Des Moines, Iowa 50321. 



FREE 64-PAGE CATALOG. All your 
movie needs. 8MM-Super 8 — 16mm. B&W 
and color film. Cameras, supplies, acces- 
sories. Hbne processing eqi^ment. Sound 
striping. Superior, 448 M. wells, Chicago 
60610. 

RADIO. TELEVISION 
AND MAM BQUiPMBNT 

33* RADIO & TV tubes. Free list. Cor- 
nell. 4213-17 University, San Diego. CaU- 
fomto 83108. 

POLICE Radio. Hear all police calls, fire 

departments. Sheriffs, taxis, ambulances. 

Highway Patrol New 5 band portable radio 
and direction finder. Free booklet. Nova- 
Tech, Dept. 331, Redondo Beach. 90278. 



GOVERNMENT Surplus receivers, trans- 
mitters, snorperscopes, parts. Catalog. 38<. 
Meshna, Nahant, Mass. 09108. 
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POPULAR MECHANICS 



BRAND New tubes. World's lowest 
prices on radio. TV-lndustrlal, qpedal pur- 
pose tubes. Write for free parts Catalog, 
United Radio, Newark. N.J. 

BEGINNERS, Experimenters. Kits, Parts 
Catalog. Lcctrcnixe. B ;x 43. Madlson 

Heights. Michigan 48071. 



NEW! Radio/Sunglasses. Radio built into 
Songlassesi 818.06. Free brochure. Mon- 
arch. SS70PM Chapel. ICnnphls. Tennessee 
38138. 

VISCOUMT Translst-r Pclice/AM Radio. 
$16.99. Oenerad, Box 1304, Rome. Georgia 

30162. 

HIFI, RECORDS 
AND BLBCTROMICB 

FREE Catalogues. 3000 hard to find un- 
usual records. Rose's, 300 Chelsea, Loula- 
TUle. Ky. 40207. 



SCOTCH Recording Ttpee. Thpe Re- 
c;.rders. Catalog lOf. Tpwer, Lafayette 

Hill, Pa. 19444. 

TAPE Recorders, hl-fl components. Sleep 
learning equipment, tapes. Unusual values. 
Free catalog. Dressner, 1523C Jericho 
Tpke.. New Hyde Park, N.Y. 11040. 



RECORDS! Discounts on all LP's. Free 
details. Citadel Record Club. Synmhonette 
Sq.. Dept. 2. Larchmont, N.T. 10538. 

JOIN! CAR STEREO TAPE CLUB. Av- 
erage cost $3.78 (4 track) and $4.20 (8 
track). Thousands of selections. No mini- 
mum, monthly or yearly purchases re- 
quired Free brochure— Catalog. STAR 
RECORDINGS-PM. P.O. BoX 1055, B 
Paso, Texas 79946. 

SCOTCH Recording tape, lowest prices. 
Tape Cent«r. Box 4305. Washington. D.C. 

20013. 

HI-FIDELITY Components, Tape Re- 
corders, all nationally advertised brands. 
Big discounts. Quotations free. No Cata- 
logs— Hi-Fidellty Center, 239B E. 149th 
Street. Mew York. Mew York 10451. 

HOME Electronics course only $26.95. 
Free literature. Edu-Klts. Department 
6913. Hewlett, Mew York 11557. 



MUSIC AMD MUSICAL 
INSTRUMENTS 



PLAYER Piano Rebuilding — get details 
from: Vestal Press. Vestal 11. M.Y. 13880. 

30% DISCOUNT On any Name Brand 
musical instrument. Write for our low 
price. Freeport Music. 127 West, Sunrise 
Highway, nreeport. N.Y. 11520. 

OUTTAR. Banjo Making books Plans, 
woods, necks, tools. List 20<. Satlnwood. 
510 Bast 11th Street. Mew York. M.Y. 
10008. 

ELECTRIFY Player pianos, pump or- 
gans quickly, inexpensively with Lee Silent 
Suction Unite. Write Lee Musie. Box 585P. 
Tujunga, Calltomta 81043. 

ACCORDIONS 5 switches $159 95. Any 
size. Melndv Music. 4909 West 95th St., 

Oaklawn. 111. fi0453. 



GUITARS, MANDOLINS. BANJOS com- 
plete Stock of Gibson Martin fender free!! 
New 66 page catalogue parts and acces- 
sories, big savings New York discount 
prices send 50# postage, handling. Bddie 
EMI Guitar. 201 W40. Mew York 10018. 



ACCORDION Manufacturing. 6343-P 
South Ashland, Chicago. IlUnols 60636. 
Concertinas, Hohners. Chroms^es. Oul- 
tars. Drums. New. Used. Tuning, Repair- 
ing. Wholesale Catalogues Free. 

VIOLIN And guitar makers, send for 
latest Free catalogue of woods & acces- 
sories. International VioUn, PM-11, 414 
East Baltimore St.. Baltimore 2. IftL 

ACCORDION Top brands. Buy direct. 
Tremendous discounts. Trade accepted. 
Free brochure PM. Accordlon-O-Rama, 
874 Broadway. M.Y.C. 10003. 

■LBCTRIC Outtsn, amplifiers, whole- 
sale. Pree catalog. Carvln, PMM. Covlna, 
Calif. 81723. 

DRUMS. Electric guitars, amps, organs. 

Free catalog M: A.L.A.S. Import Com- 
pany, 31 East 18th Street, NYC. 10003. 

POEMS Wanted for new songs and rec- 
ords by America's largest song studio. 
Send poems. Free examination. Five Star 
Music, 6M Beacon, Boston, Mass. 02108. 

POEMS, Songs wanted for new hit songs 
and recordings by America's most popu- 
lar studio, 'nn Pan Alley, 1650-PM Broad- 
way. Mew York 10018. 

WHY Pay retail prices for musical In- 
struments? Get Wholesale Catalog of Musi- 
cal Instrument bargains plus attractive 
Wall Poster Chord Charts for keyboard and 
guitar! AH for only $1.00! Wholesalers. Box 
340-Qll. Pranklin Park. Illinois 801?1. 



CopyrighlecJ material 



"POEM FOR PEACE" 25* EACH: 5 
COPYS $1: (U.S.A.. ONLY:) D. GRIMM. 
108 NORTH KINGSHIGHWAY BLVD.. ST. 
LOUIS. MO. 63108. 



20 GOOFY GUITAR PICKS imprinted 
with gags, insults. Million lafiTs! $1.00 
ERNIE BALL. Box LP, Newport Beacli, 
Calif, 92663. 



ACCORDIONS. Guitars. Band Instru- 
ments! Save to 50'"c. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart. 
553S-R Belmont. Chicago 60641. 



GUITAR PIX — professional assortment 
of 25. Ten styles. Send $1.00. Pix Sales. 100 
Sullivan. Westwood. N.J. 07675. 



GUITARS. Accessories — Guitar maker's 
books, materials, supplies. Free catalog. 
Guitar Center. Box 15444. Tulsa. Okla- 
homa 74115. 



EXCELSIOR Accordions and Amplifiers. 
Save 50'>. Buy Direct. Factory Distributor. 
Terms. Trades. Free Catalog. Excelsior, 
3147 North Luna. Chicago 60641. 



SWISS Musical Movements. Mechanical 
— Electrical. Spielman. 131 West 42nd, New 
York 10036. 



SONGS. Poems wanted! Accepted songs 
published, recorded at our expense! Talent, 
17-PM. Longwood Road, Quincy. Mass. 
03169. 



POEMS Set to music. Songs recorded. 
Send poems, songs. Crown Music, 49-C 
West 32, New York 10001. 



BANJO Kits parts list. Sweeney Parts. 
Box 5104. Long Beach, Cal. 90805. 



SONGS and song poems wanted for 
Bands. Records. Send songs and song 
poems. Golden Planet Music. P.O. Box 
3416 Anahein. California 92823. 



EDUCATION AND INSTRUCTION 



FREE Bible course. Exciting! CCM. 708 
South Bragg. Monroe. N.C. 28110. 



EARN College degree at home. All sub- 

Jects. Ohio Christian College. 1156 Striebel 
Road, Columbus. Ohio 43227. 



OWN Collection agency. "Little Oold 
Mine!" Franklin Credit. Roanoke. Vir- 
ginia 24004, 



AUCTIONEERING Free Catalog Resident 

or Home Study Course. Nashville Auction 
School, 2004 West End, Nashville, Tenn. 
27203. 



PENMANSHIP IMPROVER: Ornamental 
writing. Improve poor writing quickly. In- 
formation free. Write: Tevls, ChiUlcothe, 
Mo. 64601. 



FCC First Class License in six weeks — 
nation's highest success rate — approved for 
Veterans Training. Write Elkins Institute, 
2603D Inwood Road. Dallas. Texas 75335. 



SWEDISH Massage. Foot technique. Post 
■raduate. Home study. Residential. Diplo- 
ma. Dr. Swanson's Illinois Licensed 
School. 3809-PL Alta Vista. Chicago 60613. 



LEARN Handwriting analysis. Interna- 
tional. Box 700. 11749 Eldrldge. Lakeview 
Terrace. Calif. 91342. 



LEARN Auctioneering. Term soon. Free 
catalog. Reisch Auction College, Box 850. 
Mason City. Iowa 50401. 



LEARN Civil and criminal investigation 
at h'me. Earn steady, good pay. State age. 
Institute Applied Science. 1920 Sunnyside. 
Dept. 166. Chicago, Illinois 60640. 



B. SC. Engineering Management — Cor- 
respondence Course Prospectus $1. Cana- 
dian Institute of Science & Technology. 
263A Adelaide St. W.. Toronto. 



OPERATE Restaurant or diner. Free 
booklet reveals profitable plan. Write Res- 
taurant Business School. Dept. EC68. 1920 
Sunnyside. Chicago. Illinois 60640. 



GET A British degree. Divinity, Philos- 
ophy. Radionics. 35 courses. Prospectus 
free. Brantridge Forest School. "Lodge" 
Brantridge Forest. Balcombe. Sussex. Eng- 
land. 



PREACH Jesus. Lay hands. Pray. Tracts. 
308 Sycamore. Newport News, Va. 



"HOW To Develop Better Speaking 

Voice" Be Popular! Lead the Conversation! 
124 page bDok tells how. Only $1.00 Kaatz 
& Company. Shelby. Montana 59474. 



PROFITABLE National Camera Repair 
School training at home! PM5. Engle- 
wood. Colorado. 



WATCH REPAIRING. Learn to repair 
American and Swiss watches in spare time 
at heme. Diploma awarded. Free sample 
les,son. No obligation. Chicago School. 
Dept. YF. Fox River Grove. Illinois 60021. 



USED Courses! Books! List 10<. Smith's. 
124 Marborough. Salen. Mass. 01970. 



I SECOND Chance for high school drcp- 
I outs. Get diploma at home in spare time. 
I Full credit for previous schooling. No 
I classes. Given Free: Booklet on finishing 
i high school at home. Government advice 
i for drop-outs, aptitude test. Write: Acad- 
emy for Home Studv, 425 S. Dearborn. 
Dept. 78-931. Chicago. Illinois 60605. 



EARN Your degree in electronics engi- 
neering. Highly effective home study 
courses in electronics engineering tech- 
nology and electronics engineering mathe- 
matics. Free literature. Cook's Institute Of 
Electronics Engineering. P. O. Box 36185. 
Houston. Texas 77036 (Established 1945). 



B(X)KKEEPERS. Operate vour own 
"Dollar-A-Week" system. Ellis. Box 200. 
Cedar Grove. North Carolina. 



USED CORRESPONDENCE courses and 
books sold and rented. Money back guaran- 
tee. Catalog free. (Courses bought.) Lee 
Mountain. Pisgah. Alabama 35765. 



DETECTIVE Training— for free informa- 
I tion write to: 1917M. North Kenneth Ave.. 
Chicago. Illinois 60639. 



I EARN $125 A week and up. Learn a 
I trade with a future. Learn auto diesel 
I mechanics in our shops. You learn with 
1 tools on real equipment. Earn while you 
I learn. Many of our graduates earn $125 a 
I week and up. Write for free bulletin: Dept. 
256. Auto Diesel College. Nashville. Ten- 
nessee 37219. 



PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School. Gilrov. Calif. 
95020. 



LEARN TECHNICAL WRITING — at 
home. High paying prestige careers not re- 
quiring college. Growing demand, all In- 
dustries for tech writers now. Low month- 
ly tuition. Easy to understand. FREE ca- 
reer book, sample lesson. APPROVED FOR 
VETERANS. American Technical Writing 
Schools. Dept. PMC-48. 5512 Hollywood 
Blvd.. Hollywood. Calif. 90028. 



COMPLETE YOUR HIGH SCHOOL at 
home in spare time with 71-year-old 
school. Texts furnished. No classes. Di- 
ploma. Information booklet free. American 
School. Dept. X445. Drexel at 58th. Chi- 
cago. Illinois 60637. 



PIANO Tuning pays. Big money in spare 
time. Learn at home. No musical knowl- 
edge necessary. Phonograph, records, tools 
and instructions furnished. Electronic tun- 
ing also taught. Free catalog. Capital Tun- 
ing School. 3160 S.W. 16th Court. Ft. 
Lauderdale. Fla. 



MINISTERIAL Extension courses. Send 
for entrance examination. Soms. 887 West 
Spruce. Ravenna. Ohio 44266. 



I HIGH School diploma at home. Licensed 
teachers. Send age. highest grade com- 
pleted for free details. No salesman will 
call. Southern States Academy. Westbury 
Square Professional Bldg.. Dept. 16. Hous- 
ton. Texas 77035. 



PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment, 
Box 665-34. St. Louis. Mo. 63188. 



DETECTIVE Course. Free information. 
Universal Detectives. Box 8180-F. Univer- 
sal City. California 91608. 



MISSOURI Auction School. GI Ap- 
proved. Free catalog! 1330-03 Linwood, 
Kansas City. Mo. 64109. 



SWEDISH Massage and physical culture 
pays big profits. Learn at home. Diploma. 
Free catalog. National Institute. Dept. 
E47. 307 North Michigan. Chicago 1. 



LEARN Asleep or awake! Records, tapes, 
equipment! Free catalog! Drawer. PM-400. 
Ruidoso. New Mexico 88345. 



BE A Real Estate Broker. Big earnings. 
Free catalog. Weaver School of Real 
Estate. 3519-P Broadway. Kansas City, 
Missouri 64111. 



PIANO Technology — Electronic organ 
servicing, learned easily at home. G.I. Ap- 
proved. Free booklet. Nlles Bryant School, 
Dept. P. 3631 Stockton. Sacramento, Cali- 
fornia 95820. 



FOR INVENTORS 



INVENTORS — Do you want to sell or 
license vour invention on cash or royalty 
basis? Write: Kessler Corporation C-56-FI, 
Fremont. Ohio. 



PATENT Searches complete and thor- 
ough. Related copies Air Mailed with maxi- 
mum speed $6.00. Free "Protection Forms" 
and "Patent Information." Write Ameri- 
can Patent Search Company. Dept. 27. 711 
14th St.. N.W. Washington. D C. 20005. 



PATENT Application Financing. Free 
i patent search plan. Global Patent Divl- 
I sion. 2420 77th. Oakland. Calif. 94605. 



INVENTORS: Your ideas and Inventions 
(patented; unpatented) expertly searched, 
developed for commercial appeal and cash/ 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S.. Industrial En- 
gineering; United States Patent OfBce for- 
mer Patent Examiner. United States Gov- 
ernment former Patent Advisor. Second 
decade reliable service! Member: United 
States Chamber Commerce. Free "Inven- 
I tion Record" and "Recommended Protec- 
I tion Procedure." Airmailed! Write: Ray- 
1 mond Lee. Invention Developer. 230-P 
Park Ave., New York City 10017. 



PATENT And invention development by 
licensed professional patent engineer and 
U.S. Patent OfHce former examiner, and 
engineering specialists. Your inventions 
and ideas engineered for patent protection 
and commercial value. Inventions devel- 
oped by us negotiated for cash or royalties 
with our nationwide contacts. Send for 
free protection "Invention Certificates" 
and further interesting, valuable patent 
information. George Spector. Licensed 
Professional Patent Engineer. Woolworth 
Building. New York. 



U.S. Patent OfBce Searches. 234 Broad- 
way. Room 3615. New York. Free invention 
certificates. 



IMMEDIATE Cash, for patent applica- 
tions. Free patent searches. Write for de- 
tails. Universal Patents. 184-D, Marlon. 

Ohio. 



I PROFESSIONAL Services for Inventors 
i bv Inventors. Thought's Inc.. 3625 W. 
North. Milwaukee. Wisconsin 53208. 



QUALITY Patent Searches $15.00! Pre- 
ferred by Professional Inventors. Lawyers, 
Manufacturers. "Confidential Report" In- 
cluding related United States patent copies 
"Airmailed Certified." FREE Information! 
United States Inventors Service Company, 
501-P Thirteenth Street. N.W. Washing- 
ton. D.C. 20005. 
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PATENT Searches, including copies of 
related U.S. patents. $15.00. Inventors at- 
torneys, manufacturers use our "world- 
wide" airmail service! "Invention Record" 
form and "Information Every Inventor 
Needs," sent free! Miss Hayward. 1029P 
Vermount, Washingt,;n 5. D.C. 



PATENT SEARCH SERVICE $15.00! 
For Lawyers, Companies, Inventors. "Con- 
fidential report" including copies of re- 
lated United States patents rushed "Cer- 
tified Airmail" Free! "Patent Search In- 
formation." Write; Congress Patent Search 
Company. 911-C Warner Building, Wash- 
ington, D.C. 20004. 



INVENTIONS WANTED 



IP Your Invention is adaptable to pro- 
moting we will cjntract for selling on cash 
or royalty. Free bscklet outlines royalty 
rates, requirements. Kessler Corporation, 
C-56-IW. Fremant. Ohio. 



INVENTORS ! Outright cash sale or roy- 
alties for your inventions. Patented. Un- 
patented. Active demand from our client 
manufacturers. Financial assistance avail- 
able. Write Dept. 36. United States In- 
vention Brokerage, 78 Wall Street, New 
York, N.Y, 10005. 



INVENTORS! Don't sell your invention, 
patented or unpatented, until you receive 
our offer. Eagle Development Company, 
Dept, H, 79 Wall Street, New York 5. N.Y. 



INVENTIONS Wanted. Patented: un- 
patented. Tremendous manufacturers lists. 
Global Marketing Service. 2420G 77th. 
Oakland, California 94605. 



INVENTORS! Sell your Invention far 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 15. Gilbert Adams. 
Invention Broker, 80 Wall St., New York. 
N.Y. 10005. 



INVENTORS! We will develop, sell your 
idea or invention patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest cut- 
right cash sale or royalties. Financial as- 
sistance available. 10 years proven perfor- 
mance. For free information write Dept. 
47. Wall Street Invention Brokerage. 79 
Wall Street. New York 5. N.Y. 



WE Either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions. 298-E, Marlon. Ohio. 



MANUFACTURERS NEED NEW ITEMS ! 
B. F. Goodrich. Black & Decker, South 
Bend Tackle and other million dollar cor- 
porations have authorized us to locate new 
products. For details regarding develop- 
ment, sale. licensing of your patented un- 
patented invention, write: Ravmond Lee 
Organization. 230-N Park Avenue. New 
York City 10017. 



INVENTORS: Protect your Ideas! Free 
"Recommended Procedure." Washington 
Inventors Service. 422F. Washington 
Building. District of Columbia 5. 



PATENTS FOR SALE 



TELL The more than 1.630.212 avid 
readers of Popular Mechanics about your 
products and services. It cots very little 
to place your classified message in front 
of these proven mail order buyers. For 
further details, write: C. A. Martin, Dept. 
82R, Popular Mechanics. 575 Lexington 
Avenue, New York, New York 10022. 



MANUFACTURING 



PARTS Manufactured or repaired 1 or 
1000 pieces metal plastic rubber. Send for 
instructions. Line Tool, 21225 Van Dike, 
Warren, Michigan 48091. 
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INVENTORS Ideas develcped. Research. 
Models. Manufacturing. Sales. Free bro- 
chure. William Parker, 32 Westminster. 
Worcester, Mass. 01605. 



MODELS — small lot manufacturing. 
Metals, plastics, etc. Milburn. Burlington. 
Kentucky 41005. 



BUY IT WHOLESALE 



DRAFTING Equipment. 0.5MM Mechani- 
cal Pencils. Free Catalog. Amtech, Inc., 
Box 122, Mt. Holly. N.J. 08060. 



800,000 BARGAINS! Closeouts. Imports, 
Automobiles, etc.! Wholesalers. 1265-MR 
Broadway. New York. N.Y. lOOOl. 



ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvin PMW. Covins. 
Calif. 91722. 



NEW 6-color super deluxe catalog, auto- 
mobile catalog and others. Housewares, 
clothing, furs, shoes, appliances, furni- 
ture, dinnerware, csokware, radios, tele- 
visions, stereos, cameras, projectors, re- 
corders, musical instruments, organs, 
typewriters, books, vitamins, shavers, 
wigs, binoculars, luggage, sporting goods, 
pool tables, power tools, boats, motors, 
bicycles, watches, diamonds. Jewelry. Huge 
discounts, thousands name-brand prod- 
ucts. For free special list, write: Selbyco-5, 
Decatur. Illinois 62522. 



BARGAINS! Buy wholesale and below. 
Name brands. Appliances, furniture, 
sports equipment, televisions, cameras, 
watches. Jewelry, thousands more. Huge 
discounts to Sl.OOO.OO on new automobiles. 
All makes. Free details. Write today: 
Worldwide Bargainhunters. Box 730-A, 
Holland, Michigan 49423. 



INTERESTED In saving to 80'"^ on arti- 
cles, receiving free samples, and catalogs? 
What items interest you? DEC. 219 Chey- 
enne Ave., Colorado Springs, Colorado 
80903. 



15 ADDRESSES. Wholesale Firms, is- 
suing catalogs $1.00. Thomas Blair. West 
Point. Tenn. 38486. 



DISTINCTIVE Gifts free. Catalog, 
3 Star. Box 8. B klyn. N.Y. 11236. 



500.000 BARGAINS BELOW WHOLE- 
SALE. New. name brand merchandise. Buy 
at lot on the dollar. Closeouts. surplus, 
bankrupts, liquidations, imports. Free de- 
tails. International Buyers. Box 4633-M, 
Colorado Springs. Colo. 80909. 



EX PORT- 1 IMPORT 



3000 FAST Selling Necessities. Curios 
and Imports. Details $1.00 (Refundable), 
I J. Laurenceau, Box 441, New York 10013. 



BIGGEST Japan's (5,000 pages, $20.00) 
+ Europe's (2.500 pages. $10.00) monthly 
wholesale catalogs! Forty pages. $2.00. 
Millionaire-M6, 57 West 76. New York 
City 10023. 



FOR THE HOME 



IS YOUR FAMILY SAFE? Combination 
Burglar-Fire Alarm. Ear Piercing alarm 
sounds automatically. Easily installed. 
Lifetime Warranty. Prepaid $15.95. Na- 
tionwide Alarms. 551 Dreshertown Rd.. 
Dresher. Pa. 19025. 



FOR PARENTS 



! "8 MISTAKES PARENTS MAKE" . . . 

; FREE. Everv parent should have this new 

' 32-page book. No obligation. Write Parents 

1 As.scciation, 1926. Pleasant Hill. Ohio 45359. 



OF INTEREST TO WOMEN 



WOMEN! Make big money at home. 
$10.00 profit in an hour possible with in- 
visible mending. Make holes, tears dis- 
appear from clothing, fabrics. Steady 
1 year-rcund demand from cleaners, laun- 
dries, hemes. Details free. Pabrlcon. 1533 
Howard. Chicago 6062S. 



HOW To make money writing short 
paragraphs. Information free. Barrett. 
Dept. C-27-D3. 6216 N. Clark, Chicago 
60626. 



DRIVE New car. wear new clothes, buy 
color TV. Get daily cash income. Put spare 
hours to work. Write for 5 months free 
subscription Opportunity Magazine: see 
hundreds easy ways to make money. Op- 
portunity. Dept. 17-FO. 850 N. Dearborn. 
Chicago 60610. 



WOMEN: Big Money! Studio Girl Cos- 
metics needs women in all states including 
Hawaii. Alaska. Puerto Rico and Samerican 
Samoa. Full or part time. No experience re- 
quired. No territory restrictions. Take or- 
ders anywhere. Highest profits. 500 Good 
Housekeeping approved cosmetics. Every- 
thing furnished. Credit extended. No stock 
to carry. No franchise fees. No stock In- 
vestment. For full information by mail, 
plus 3 free samples, write. Harry Taylor. 
Chairman. Studio Girl Cosmetics, Dept. 
BC102, 11461 Hart Street. No. Hollywood, 
Calif. 91605. Also immediate big profit 
earnings for experienced city and state 
managers. Top Salary, Benefits, Etc. 



$500 MONTHLY Possible — Clipping news 
at home. No experience needed. Free in- 
formation. Send stamp. American. Box 
11056, Kansas City. Kansas 66111. 



TYPING Pays! Unbelievable $30.00 thou- 
sand addressing envelopes from lists. Type- 
writer, longhand. Immediate earnines. In- 
structions $1.00. Florida Service. P.O. Box 
1017. Hialeah, Pla. 33011. 



EARN Up to $2.00 hour lacing baby 
mcks. Cuties, Warsaw 9, Indiana 4S580. 



NEWSPAPER Clippings Urgently Needed. 
Highest prices paid. Send stamped, ad- 
dre.ssed envelope, free details. Brewster. 
Box 1348-Ncwl. Clearwater. Florida 33517. 



EARN Up To $2.40 Hour! Assemble Our 
Products. Supplies Furnished! United. Box 
55392-EK. Indianapolis. Indiana 46205. 



HOME T.vping. Earn up to $100.00 week- 
ly. Instructions, employers' list. $1.00. Sat- 
isfaction or refund. Summithouse. Box 
1762PM. New York 10017. 



I $150.00 WEEKLY Typing, possible! Plans 
$1.00. (Guaranteed) Camille. 202-PM. 

' Brownell Street. New Bedford, Massachu- 
.setts 02740. 



HOME Addressers Wanted! Longhand, 
typewriter. Details lOf and self-addressed 
stamp envelope. Aberdeen's. Dept. M. Mill- 
brook. Mass. 02349. 



HOUSEWIVES. Teachers, students, office 
workers. If you need extra cash each week 
but hcsehold or other duties prevent you 
from taking a part-time job. learn how 
vou can earn by accepting orders to Pop- 
ular Mechanics. Gcod Housekeeping and 
all other magazines. No e.xperience needed. 
Write Popular Mechanics, Room 6-W. 250 
West 55th St.. New York 19, New York. 



HOME Addre.ssers Wanted! $100.00 weelc- 
Iv possible, addressing! List of firms need- 
ing addressers, $1.00. Smith, s. Box 2469-P6. 
Newark, New Jersey 07114. 

i 

RAISE Rabbits for us on $500 month 

plan. Free details. White's Rabbitry. Mt. 

Vernon. Ohio 43050. 

— ^— 

GIFT SHOPPING 



FREE Catalog. Useful Items for Home 
and Autom-bile. Bowden Enterprises. 
Dept. PM5. Watkinsville. Georgia 30677. 



OIL PORTRAIT paintings from photos 
$10.00. 855 Seijo. Setagayaku. Tokyo, Japan. 



ALL NEW! Big Catalog Thousands of 
items low low price! Send $2. Refunded 
with first order. T. Richardson, 1828 Mar- 
ion St.. D68M. Denver. Colo. 80218. 



YOUR CLOSE FRIENDS DESERVE EX- 
CLUSIVE GIFTS FROM MAILORD. Sam- 
ple Ut S0<. Refundable with order. Mailord, 
1507 East. 66th Place. Chicago. Illinois 
60637. 

WATCHES, OLD GOLD, 
JEWELRY 

WATCH And clock repairing books. Free 
catalsg. North American. Box 77-AT. Fox 
River Grove. Illinois 60021. 



HIGHEST CASH for Gold. Jewelry. 
Gold Teeth. Rings, Diamonds, Watches. 
Silver. Platinum. Mail articles today. Free 
gift with information. Chicago Gold Si 
Precious Metals, 6 E. Monroe, Dept. 458, 
Chicago 60603. 



USED Pocket watches — as is — 5 fcr 
$25.00. Joseph Bros.. 5 South Wabash. Chi- 
cago 60603. 



USED Wrist, pocket watches— $3.00 up. 
Free list. Southern Watches. 5-PM South 
Wabash. Chicago 60603. 



WEARING APPAREL 



MEN! Suits, sport coats, outerwear — $15- 
$25. Buy direct & save! Write for free cat- 
alog. Dept. B. Manufacturer's Discount 
Clothing Co., Box 253, Balto.. Md. 21203. 



SCIENCE AND 
CHEMISTRY 



FREE Periodic classification of elements 
and conversion tables with catalog 35*. 
Chemicals, apparatus, blologv. Mid-States 
Scientific. 7053 N. Clark, Chicago. 111. 
60626. 

CHEMICALS. Apparatus. Microscopes, 
Mineralogy Sets, Telescopes. Catalog 35<. 
Sheard Science Supplies, Inc. Columbus, 
Wisconsin 53925. 



FORMULAS Etc., Catalog, 15<. Bvlina. 
5115 So. Campbell. Chicago. Illinois 60632. 



ROCKETS!! Real flying models— 2500 
feet altitude with powerful motors. Ter- 
rific Science Projects. Tubes— C-^nes— 
Parachutes — Launchers — Igniters. Gigan- 
tic catalog— rocket data— diagrams— 25i. 
Past Delivery. Centurl Rockets. Box 1988. 
Phoenix, Arizona. 



CHEMICALS And apparatus for Indus- 
trial, analytical, and private laboratories. 
Catalog 35*. Dept. M-50. Biological Sup- 
ply Co.. 1176 Mt. Hope Ave., Rochester. 
N.Y. 14620. 



MODEL Cannon ignition fuse. 3 32" di- 
ameter. Water proof. 25 feet $1.00—1,25 
feet $4.00 postpaid. Free catalog. Zeller. 
Box 646. Hudson. Mich. 49247. 

ROCKETS, Single, multi-stage kits, 
parts amazing Accelerometer. Illustrafd 
catalcgue 25t. R-^cket Supplv. Box 51B. 
Tappan. New York 10983. 

ILLUSTRATED Catalog: Chemistry, 
mineralogy, biology 25t- Tracev Laborato- 
ries. Evanston. Illinois 60204. 



ROCKETS: Real flying models— flights 
up to 2500 ft. New Illustrated catalog 25*. 
Single and multistage kit. cones, engines, 
launchers, trackers, rocket aerial cam''ras. 
technical Information. Fast servire. Estes 
Industries. Penrose 7. Colorado 81240. 



SEARCHING For economically priced 
chemicals and apparatus? Gifts with cata- 
log. 25t. Starr Scientific. Manitowoc. Wis- 
consin 54220. 



SEARCHING For economically priced 
Laboratory Supplies? Gifts with catalogue 
— 25*. Hagenow Laboratories; Manitowoc. 
Wisconsin 54220. 



MODEL ROCKET ENGINES— New de- 
sign, machine loaded for peak performance, 
Nar approved. Brochure lOtf. Grim C'-m- 
pany. Box 1. Pequanncck, New Jersey 07440. 



100 ONE Minute Time Delay Fuses! $1. 
SPECIAL! 240— $2. 700— $5. 1600— $10! 
Order Now! Use with rockets, etc. PMC. 
50 Atlantic, Metuchen, New Jersey 08840. 



PYROTECHNIC Casings, stars, devices 
of all types. Send 50< for samples. Ecco, 
Box 189. Northvale, New Jersey 07647. 



UNDERWATER Fuse 63 feet $1.00. Pro- 
fessional green fuse 45 feet $1.00. Christie. 
Box 85. Bergenfleld. New Jersey 07621. 



PYROTECHNIC Casings end caps. low. 
low prices. Catalog 25<. Bilton. Box 399. 
Hasbrcuck Heights, New Jersey 07604. 



10 ROCKET Kit— Includes: ready-to-fire 
Rocket: materials, solid fuel, manual. 
$1.00!— 2 "Rcckets"— 6 ft. tall, hot air 
powered— 1.000 ft. altitude $1.00—9" Car- 
bide Cannon — $1.00. 25" — $4.00. Aztec, 
Bondville 26. Vermont 05340. 



PYROTECHNIC Instructions. Make 
Stars. Gerbs. Smokes. Many more. Only 
$1.50. Solowel, Box 123, Dumont. N.J. 07628. 

GALLIUM! The rare metal that melts 
in your hand! Only $2.50 per gram. An 
$8.00 value! Catalog of unusual items 20*. 
Pranks Scientific Co.. P.O. Box 156. Mar- 
telle. Iowa 52305. 

PYROTECHNTCAL Chemicals, casings, 
tools, supplies. literature. 100 M-80 casings 
— $1.50. LOWEST prices anywhere! Cata- 
logue 50C. Pyrocenter, Box 9591. Arlington. 
Virginia 22209, 



ROCKET Manual ! Build Rockets capable 
of 15.000' altitude! $2. PMC, 50 Atlantic. 
Metuchen. New Jersey 08840. 



LEARN Civil and criminal investigation 
at heme. Earn steady, good pay. State age. 
Institute Applied Science. 1920 Sunnyside, 
Department 164, Chicago, Illinois 60640. 



PROFESSIONAL red fuse, burns under- 
water. 75 feet, $1.00. Edcolabs. Box 99, 
Berlin, New Jersey 08009. 

PYROTECHNIC Chemicals, casings, sup- 
plies. List 10«. Pyrochem, Box 169. Berlin. 
New Jersey 08009. 



LASER PISTOL . . . $1.00. How to Build. 
Many other Laser projects, complete cata- 
logue 35<:. NUCLEAR AND RADIATION 
EXPERIMENTATIONS, safehandling tech- 
niques, complete information for projects 
on plants, animals and fallout . . . $2.00. 
How to make a PRIZE WINNING SCIENCE 
PROJECT . . . $1.00. Roy Davis Labora- 
tories. Dept. PM. Drawer 17067, Jackson- 
ville. Florida 32216. 

■•'l-A-j" DIA. Under Water Safety Fuse. 
125' for $1.00. Bruce Beck. 1270 Valley 
View. Pasadena. California 91107. 



LABORATORY Chemicals, small quan- 
tities. List 10*. ScienceArt. Box 81. West 
Berlin, New Jersey 08091. 



FORMULAS, PLANS, ETC. 

WANT To succeed in specialty manu- 
facturing? Write: Specialties. 529 Elm. 
Sali.sbury. N.C. 28144. 



10.000 FORMULAS. FREE details. Re- 
ports. Box 9736-A. San Diego. California 
92109. 



TREASURE TINDERS 



POWERFUL Metrotech locators deteci 
gold, silver, coins, relics. Monevback guar- 
antee. terms. Free information. Under- 
ground Explorations. Dept. A. Box 793, 
Menlo Park, California 94025. 



ANY Formula $3.00. Catalog— Treatise 
10<. Belfort. 192 N. Clark, Chicago 60601. 



PLASTICS 



CASTOLITE Liquid Plastic pours like 
water and hardens like glass without heat. 
Clear, colors. Embed real fiowers. butter- 
flies, photos, coins. Also new molding i^r- 
mulas f-r perfect reproductions. Illustrated 
b-rklet shows how. Send 25<— Dppt. 68- I 
lOlF. Castolite. Woodstock. 111. 60098. | 



PLASTIC Embedders. jewelry workers. 
We have evervthlng. Findings, moulds. 
New catalog 25*. David Co.. 861 Broad 
St., Dept. M. Providence, R.I. 02907. 



GOLDAK Treasure Locators- New for 
'68! A hobby you'll enjoy for fun and prof- 
it. Find coins, gold, silver. Goldak. Dept. 
PMC, IIOIA Airway. Glendale. California 
91201. ^ 



TREASURE: Fabulous Padre Island, thil I 
island you can drive to. Historv — Latest I 
discoveries. Details— Maps. $1.00. Padre, 
Box 359. Pearland, Texas 77581. 



FREE 128 Page detector catalog. General 
Electronic Detection Co., Box 67. Bell- 
flower. California 90706. 1 1 



FIND Buried treasure with new revolU' 
tionary analytical metal detector. Features 
push button tuning, automatic tuning, 
loudspeaker, negligible ground pickup, 
greatest range. Free catalog. Gardiner 
Electronics, Dept. 9. 4729 N. 7th Ave., 
Phoenix, Ariz. 8S013. 



TREASURE Hunters! Prospectors! Rel- 
co's new instruments detect burled gold, 
silver, coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A40. Box 10839. 
Houston. Texas 77018. 



NEW Sensitive Treasure Metal Detectors. 
New low prices. Professional models from 
$29.95 to $129.50. Write for free catalog 
today. Jetco Electronics. Box 132-PM. 
Huntsville. Texas 77340. 



URECON Metal finder. 8" head, tran- 
sistorized. $37.50 delivered. Urpa. 6304 
Beechwood. Sarasota. Fla. 33581. 



METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 
models available. Free catalog. Electronic 
Applications. Dept. M Box 6095, Alexan- 
dria, Virginia 22306. 



TREASURE Hunters! Coin collectors! 
New metal locator detects buried coins, 
gold, silver, etc. New design, rugged, sen- 
sitive. Transistorized, ec-nomical. Free 
detailed Informati'-n. Detectors Inc., Box 
101. Springfield, Virginia 22150. 



GOLD. Silver. Uranium geological maps. 
Prospect near known di-scoveries. Authen- 
tic! Accurate! Free list. Geological explor- 
ation Co., Box 529. Lorain. Ohio 44052. 



FISHER "GEMINI" M-Scope. All-neW 
treasure and metal detector. Superb sensi- 
tivity, space age design. Write world's 
leading manufacturer for free DISCOVERY 
booklet and product information. Guar- 
nnteed. Terms. Fisher Research, Dept. 
PM-6, Palo Alto, Callforna 94301. 



TREASURE Booklet. Excellent informa- 
tion on treasure hunting and metal de- 
tectors. Send 25<:. Booklet, P.O. Box 243. 
San Gabriel, California 91778. 

PRECIOUS STONES 
AND MINERALS 

100 COLORFUL. Polished gemstones, 
$1.00. Tumblocraft. 5401 James North, 
Minneapolis. Minnesota 55431. 



SEMI-Preclous uncut gems. Ten differ- 
ent for $1.00. Rpqiirst list .10. Prospectors 
Shop, 201 San Francisco. Santa Fe. New 
Mexico 87501. 

EARTH Science Rockhoiind Magazine. 
Siib.scription $2.50. Samplo .15*. Box-550- 
PM. Downers Grove. 111. 60515. 

GET Free catalog no serious rockhound. 
gem cutter. Jewelry maker, hobbyist or 
craftsman can be wttliout. Full of bar- 
gains, exclusive items. low prices from 
largest suppliers and atithorities in th« 
field. Free new catalog Just off the press, 
yours for the asking. Write Grieger's. 
Dept. C-12. 1633 E Walnut. Pa.sadena. 
California 91106. 
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POLISHED STONES, colorful pound as 
sortment, $4.98. GRIEVES. Box 1141. JaS' 
per. Alabama. 35501. 



400 POLISHED GEMSTONES J2.75. 
Beautiful crystals. 6 different $2.00. Lists 
with order. SeririK. 1705 E. MichiKan. In- 
dianapolis. Indiana 46201. 



CARTOONING, COMMERCIAL 
ART, SHOWCARD & SIGN 
PAINTING, TATTOOING 



LEARN Profitable fascinating tattooing. 
Illustrated information $1.00— Zeis. 2220 P 
Delcy Drive. Rockford. Illinois 61107. 



LEARN Sign painting at home. Free tal- 
ent test. Ben Kerns. Box 812-PM. Green- 
ville. S.C. 29G01. 



SIGN Painting— Instructions, brushes, 
equipment. Free catalog. Kaufmann Sup- 
ply, Centertown. Missouri 65023. 



COMPACT 23 lesson Cartoon Course and 
Cartoonist's Magazine. $2.00. Hartman, 
Box 30367. Lincoln. Nebraska 68510. 



HOW TO MAKE MONEY WITH SIMPLE 
CARTOONS— Everyone who likes to draw 
should have this book; FREE. Send name, 
zip code. Cartoonists Exchange. 95 Pleas- 
ant Hill. Ohio. 45359. 



CARTOONING AND COMMERCIAL 
ART. Easy home-study drawing course. Art 
background not necessary. Excellent cre- 
ative money making opportunities part or 
full time. We show you how. Low monthly 
tuition. Free booklet. Continental Schools. 
Dept. 8A-17. 1330 W. Olympic Blvd., Los 
Angeles. Calif. 90015. 



SIGN Painting. Fascinating System — 
Straley. 410 So. Western. Springfield. Ohio 
45506. 



LEARN Cartooning at home. Free book 
"Key To A Cartoon Career," Write Car- 
tooning. Box 3176-B, Colorado Springs. 
Colorado 80907. 



2 FREE Art lessons. Develop professional 
skills in drawing, painting, ad art. cartoon- 
ing. TV art. Study by mall, at home. In 
spare time. Send name, address, and age 
for free booklet and 2 free art lessons. No 
obligation. Washington School of Art. Stu- 
dio 06-009. Port Washington. N.Y. 11050. 



ADVERTISING AGENCIES, ADV. 
SERVICE, MAILING LISTS 



MAILING Lists most all kinds 1000 $5.00. 
Free folder. Your circulars mailed $4.00 
1000. Dixie Mailers. King. N.C. 27021. 



ADVERTISING Ratebook leading news- 
papers, magazines. 25^. Chicago Advertis- 
ing Agency. 28-E Jackson. Chicago 60604. 



MAILORDER Record Book. 30 pages. 
Records inquiries, orders, advertising ex- 
pense, etc. Most complete. Just send dime 
for postage and handling. C. A. Martin, 
Popular Mechanics. Dept. RB-fl, 575 Lex- 
ington Ave.. New York. N.Y. 10022. 



TYPEWRITERS, DUPLICATORS, 
OFFICE EQUIPMENT 



FREE Plan. Start printing, lettershop. 
Offset Presses. Mimeograph Copy ma- 
chines. DixieGraph. King. N. Car. 27021. 



RUBBER STAMPS 
AND OFFICE SUPPLIES 



FREE 40 Page catalog. Rubber stamps, 
ofiSce supplies. Youngers Stamp Shop, 
Princeton, Iowa 52768. 



SIGNATURE Stamp $2.80. Free Illus- 
trated catalog. Carol's. Avoca. Ark. 72711. 



FINEST Quality Stamps, three lines, 
$1.50. Dee's, Box 14004. Phoenix, Arizona 
85031. 



FREE Catalog. Rubber stamps 4 Lines 
tl.25. Bilmar. 11117 Swing. Minneapolis. 
Minnesota 55431. 



TYPEWRITER Ribb?ns. Carbon paper. 
Factory prices. Write Best-Way Products. 
Box 5031.. St. Paul. Minnesota 55104. 
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PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, 
GUMMED LABELS 



THERMOGRAPHED Business cards $3.49 
—1000. free samples. Gables. 405F Clifton. 
Glenshaw. Pa. 15116. 



OFFSET PRINTING— 8 HOUR SER- 
VICE 25 to 5.000 copies. Free booklet 
"Secrets of Cutting Printing Cost." Na- 
tionwide Printing. Atlanta. Illinois 61723. 



FREE Printing catalog. Engraved letter- 
heads, envelopes. Youngers Printing, 
Princeton, Iowa 52768. 



FREE Literature: 1000 address labels 
$1.00. 1000 business cards $4.95. Printing, 
rubber stamps. Jordan's. 552 West O'Con- 
nor. Lima. Ohio 45801. 



AMAZING Business printing values. 
Quotations. Print Shop. Box 576. Greenville 
R.I. 02828. 



BUSINESS Stationery. Printing. Engrav- 
ing. Thermographing. Samples. Prices. 
Cooper's. Box 154. Milford. Mich. 48042. 



POSTPAID Specials: 1000 8I2XII Offset 
$5.75. 500 8'2Xll Mimeoprinted $3.75. Free 
brochures. Sea view. 8115-PG Ave. L, Brook- 
lyn. N.Y. 11236. 



THERMOGRAPHED Business Cards 1.- 
000— $4.25. Marchlone. Dept. PM6. Box 188. 
Smlthtown. N.Y. 11787. 



QUALITY RAISED PRINTING. Offset 
duplicating. Columbus, 717 East Pike, 
Seattle 98122. 



UNIQUE Letterheads, Small Quantities. 
Samples. Edgewood Industries, Box 187, 
Kernersville, N.C. 27284. 



PRINTING & RUBBER STAMP 
OUTFITS— SUPPLIES 



PRINTING Presses, type, supplies. Lists. 
5i. Turnbaugh Service. Mechanicsburg. 
Pennsylvania 17055. 



1,000 GUMMED Address labels $1.00. 
500 sensitized labels $2.00. Walt's. Box 
966A. South Bend. Indiana 46624. 



RUBBER Stamp outfits, supplies. Kie- 
wlet. 2025 Barney Road, Kalamazoo, Mich. 
49007. 



TYPE And supplies for rubber stamp 
makers. New wholesale price list No. 4 
free. Star Stamp Supply. 732 Federal. Chi- 
cago. III. 60605. 



RUBBER Stamp manufacturers supplies, 
starting outfits, presses, low prices, fast 
service. Catalog. Jackson Supply. P.O. Box 
443-A. Franklin Park. 111. 60131. 



TYPE Catalog No. 11. 96 Pages. Send 
One Dollar. Deductible First Order. Acme 
Type. 732 Federal. Chicago. Illinois 60605. 



DO Your own printing. Save monsy. 
Simple rules. We supply everything. Print 
for others: good profit. Raised prlntine 
like engraving too. Have home shoo. De- 
tails free. Kelsey Presses. V-11, Merlden. 
Connecticut 06450. 



SIMPLE-X Rubber Stamp presses, hy- 
draulic operated, electrically heated. Sizes 
5' X 8'. 8' X 12", 10* X 15'. Startling out- 
fits, supplies. Printing Presses. Orders for 
presses, supplies shipped day received. 
Free catalog low supply prices. Custom 
Manufacturers. 406-P East Elm, Spring- 
field. Missouri 65801. 



MAKE Your own self-molding rubber 
stamps and printing cuts. Plexirubber. 
Argyle (-1-) Wisconsin. 



WHOLESALE Rebuilt presses 36< stamps. 
Maurice Bower. Route 3. Floyd. Virginia 
24091. 



LOW Priced rubber stamp manufactur- 
ing supplies, starting outfits. Martin. 1425E 
Major. Jefferson City. Mo. 65101. 



REMAILING SERVICE 



SO. AMERICA Registered re-alrmail.s. 
$1.00. Confidential. Genaro. Box 360. Guay- 
aquil. Ecuador. 



MIAMI Remails 25*. Monthly Rates. 
Marie. Box 1266. Coral Gables, Florida 
33134. 



RECEIVING-Forwardlng. $3 Monthly. 
Hedgpeth. 406-M South Second. Alhambra. 
Calif. 91802. 



LOS ANGELES, Hollywood, 25< single, 
$3.00 monthly postcards. Confidential, 
10437 Lanark, Sun Valley 91352. 



SECRET Receiving and remalllng. Dis- 
creet and confidential. Remail 25t single. 
8050 S. Main. Houston. Texas 77025. 



REMAILS— 25*— $3.00 Monthly. Storage 
and Safety Boxes. Nationwide remails. 
Other services. Confidential. Lee. Box 
256-A. New Britain. Conn. 06052. 



SALT LAKE CITY Remails 25*. Confi- 
I dential. Free Details. Celdon. Box 337, 
! Mldvale, Utah 84047. 



ATLANTA Remails 25*. Monthly rates 
1 $3.00. Daytona, Box 8087, Atlanta, Georgia 
I 30306. 

i EUROPE Re-Alrmalls, confidential, re- 
' ceivlng forwarding $1.00. Pen-Pax Lelbnlz- 

I strasse 59. Berlin. 



I SAN FRANCISCO remails from the 
i Heart of BeatnikvlUe and Hipplevllle. 25*. 

John Rosso. 1354 Grant Ave., San Fran- 
I Cisco, Cal. 94133/18. 



CONFIDENTIAL Remails. 25*. 5 $1.00. 
Ft. Bragg. $1.00. P.O. Box. 4291. Fayette- 
vlUe, North Carolina 28306. 



SECRET Address. Dally receiving- for- 
warding. 25* single. $3.00 monthly. Box 
28072-M. Washington. D.C. 20005. 



NEW ORLEANS Confidential letter serv- 
ice. Monthly rates. Single remalllng 25*. 
Reliable Service. Box 2303. New Orleans. 
La. 70130. 



RECEIVING. Forwarding $3.00 monthly. 
Details. National, Box 711. Longvlew, 
Wash. 98632. 



REMAIL WITH ASSURANCE. $3.00 
monthly — singles 25*. Confidential Re- 
mails. Box 114, Placentia, California 92670. 



HELL Remails 25* Hell. Krauzas, 6303 
S. Richmond. Chicago, 111. 60629. 



TIMELY Remailing 25*. Confidential. In- 
formation. Postcards. Schoen. Box 1963-P, 
Chicago, Illinois 60690. 



REPAIRS AND SERVICING 



TELL The more than 1.630.212 avid 
readers of Popular Mechanics about your 
products and services. It costs very little 
to place your classified message In front of 
these proven mall order buyers. For fur- 
ther details, write: C. A. Martin. Dept. 
79R. Popular Mechanics. 575 Lexington 
Avenue. New York. New York 10022. 



SPECIAL SERVICES 



INFORMATION On anything. Ferguson 
Research Specialists. 83-45 Vietor Ave., 
Elmhurst. N.Y. 11373. 



BRIDGE PLAYERS Bid-N-Lead com- 
I puter $1.00. R. Allen. 1217 Agnes. Jollet, 
Illinois 60435. 



RACING SYSTEMS CHECKED. One 
Month— One Track $10.00. ATAD, Box 211, 
Milwaukee. Wis. 53201. 



RESEARCH By a professional. Jeltema. 
Box 556, Inglewood, California 90307. 



WORRIED? Questions answered. Prob- 
lems solved. Send Stamped envelope. $1.00 
to. Wisdom, Box, Parkdale Oregon. 97047. 



JOIN Common Market of Amer. $25 
membership includes 4''-5" invention, prod- 
uct display in catalogue. Send photo ready 
copv & check to Gibson Enterprise, Box 
81. Boyne City. Mich. 49712. 



AUTHORITATIVE INFORMATION on 
Anything! Details, estimate $1.00. Metzler 
Research. P.O. Box 2206M. Long Island 
City. New York 11102. 



Copy i, a 



TOBACCO 



TELL The more than 1.630.212 avid 
readers of Popular Mechanics ab3Ut your 
products and services. It costs very little 
to place your classified message in front of 
these proven mall order buyers. For fur- 
ther details, write: C. A. Martin. Dept. 
81R. Popular Mechanics. 575 Lexington 
Avenue. New York. New York 10022. 



RAZORS 



TELL The more than 1.630.212 avid 
readers of Popular Mechanics abaut your 
products and services. It costs very little 
to place your classified message in front 
of these proven mail order buyers. For 
further details, write: C. A. Martin. Dept. 
82R. Popular Mechanics. 575 Lexington 
Avenue. New York. New York 10022. 



WANTED— MISCELLANEOUS 



MERCURY. Gold. Silver. Platinum: 
Ores assayed. Wholesale Terminal. Nor- 
wood. Mass. 02062. 



TOY Trains wanted, from 1930's and 
earlier. Chandler. 574 North Street. Mid- 
dletown. New York 10940. 



PERSONAL 



BORROW $1,205 Airmail! Repay $47 for 
36 mcnths. State licensed. Postal Finance. 
Dept. 17E. 200 Keeline Building. Omaha. 
Nebraska 68102. 



RUPTURED. Relief and comfort. No un- 
derstraps. elastic or steel. Write Hand- 
Lock Products. Preston 4. Ont.. Canada. 



MUSIC Lovers, continuous, uninterrupt- 
ed background music from your FM radio, 
using new inexpensive adaptor. Free lit- 
erature. Electronics. 11500-T NW 7th Ave., 
Miami. Florida 33168. 



INVESTIGATORS. Free brochure, latest 

subminiature electronic suiveillance equiu- 
ment. Ace Electronics. 11500-P NW 7tii 
Ave.. Miami. Florida 33168. 



SECURITY Equipment, lowest prices, 
free brochure. Deharte Electronics. P.O. 
Box 5232 Sarasota. Fla. 33579. 



BORROW $100 to $1000 by Mall. Quick. 
Easy. Private. No Co-Signers. Repay in 36 
Small monthly payments. For the amount 
vou want write today to Dial Finance Co.. 
410 Kilpatrick Bldg., Dept. F-214. Omaha. 
Nebraska 68102. 



SURVEILLANCE Equipment. New high 
performance models. Free details: Secur- 
ity Electronics-PM. 11 East 43 Street. 
N.Y.C. 10017. 



RAISE Money, consolidate bills. Free 
amazing details. Write Interstate. 28 E. 
Jackson. Suite 1204-PM, Chicago 4. 



BIBLE Questions answered. Stamped 
envelope. Bylon. 17167 Bentler. Detroit. 
Michigan 48219. 



PAY Bills! Have cash left over. $39.65 re- 
pays $1000 in 36 months. Write for details. 
American Loan Plan. Dept. HA-OBOl. City 
National Bldg.. Omaha. Nebraska 68102. 



IMMEDIATE OPENINGS for overseas 
work. Men and women needed worldwide 
in all trades, also student summer jobs. 
High pay. free travel, family housing, 
choice locations. Details free. Write World 
Jobs. Box 1026. Providence. R.I. 02901. 



HOW To Get Legal Divorce $25: Bank- 
ruptcy; Avoid Probate: Divorce ObH"a- 
ticns: Be A Good Juror; Estates — Wills: 
Large Book — Forms Included. Send $5.00: 
B-x 3412A. Albuquerque 87110. 



LONELINESS. FEAR, frustration — ev- 
erywhere. Where has love gone? Join the 
Truth Seekers. Exchange thoughts, experi- 
ences. Membership $1.00. Eternal Lite. New 
Tripoli. Pa. 18066. 



UNHAPPY. DISCOURAGED. Send $2.00 
for infcrmation that can change your life. 
School for Better Living. 308 S. E. Jackson 
St.. Roseburg. Ore. 97470. 



HEBREWS. Christ's coming Everywhere. 
1939 prophecies infallible — sooner than 
you think. Scheall. Box 263. Duluth. Min- 
nesota. 



END Financial worries. Ancient ritual — 
$2.00. JP. 56 Midland Street, Simpson, Pa. 
18407. 



FANCY ORNAMENTAL POULTRY 



1 COLOR Poultry Book S1.25. 270 pictures 
including Ornamental Pheasants. Peacocks. 
BOOK: "Ducks. Geese. Swans of North 
America" S7.95. 476 pages. 299 color pho- 
tos. 285 illustration pet brochure 35<. 
Stromberg's. Fort Dodge 25. Iowa 50501. 



MISCELLANEOUS 



BIRTH Certificates. Marriage Certifi- 
cates. Diploma.'! 2 blank forms $1.00. Sam- 
ple lOd. Standard Forms. Box 482-M 
Washington. D.C. 20044. 



YOUR Name sent to 1000 importers, pub- 
lishers, mailers, wholesalers, etc. on our 
mailln!: list. Year $1.00. Dixie Mailers. 
King. N. Car. 27021. 



KILL Mosquitoes. Insects, electrically. 
Free Information. US Insect Control. Box 
P374. Royal Oak. Michigan 48068 



ORNAMENTAL Iron designs. Book of 
1600 beautiful, practical designs for rail- 
ings, columns, etc. Free litprat\ire Cun- 
ningham. 3881 South 3200 West Salt Lake 
City. Utah 84119. 



j HOW TO BUILD A STILL. Humorous, 
factual, illustrated. 50 pages. Includes dis- 
tillation, fermentation, wine, homebrew, 
taxes, etc. Over 25 recipes. $2 00. Buze. 
Box 490A. Norman. Oklahoma 73069. 



' WINEMAKERS— Free catalog and rec- 
< ipes. Kraus. Box 451-L. Nevada. Missouri 
1 64772. 



I SILENCERS For pistols and rifles. Com- 
I plete details for construction and opera- 
; tion. $1.00. Gunsmith. Box 185, Fairfield. 
Alabama 35064. 



RECEIVE Mails, magazines, samples, 
catalogues. Get listed. 30*. Norman Ror- 
icke. Pleasant Plain, Ohio 45162. 



BREWS. Wines. Peach Brandy— Strong- 
est Formulas. $2.25. (complete brew sup- 

I plies, h.vdrometers. catalogue included) — 
Research Enterprises, 29-SN35 Samoset, 

I Woburn, Mass. 01801. 

I 

BOOKS On antiques and their prices. 
I Free circular! P. Warman Publishers, Un- 
i iontown, Penna. 15401. 



HEARINO Aid batteries wholesale. Free 
list. Habs. Box 51, York. Penna. 17405. 



I WINEMAKING . . . Grape. Elderberry, 
I Dandelion. Frozen Juices, etc. Brewmas- 
ters' secrets revealed! Powerful methods! 
Instructions, recipes, and supplies catalog. 
$1.00. Continental. Box 11071-PP, Indian- 
apolis. Indiana 46201. 
1 



WINEMAKERS. Free Illustrated catalon 
of yeasts, equipment. Semplex. Box 7208 
Minneapolis. Minn. 55412. 



I FLYING Saucers are feasible. Drawings 
I and nomenclature, $2.00. Box 51. Lincoln, 
I Dela. 19960. 



SCALE Building materials. I4' and 'g" 
scale. Windows, doors, siding, rosflng. 
lumber and structural shapes. Send 5n< 
for catalog. Small Sales Co.. P.O. Box 177. 
Shawnee Mission, Kansas, 66201. 



QUART Oregon Hops with 101 recipes 
— Homebrewing. Winemaking. H'pbreads. 
Catalogue. $1. Nichols Hops, 1190 North. 
Albany, Oregon 97321. 



LIQUOR. Wine formulas , . . Special 1920 
Brew Secrets. Strongest available. $2.20. 
(supplies catalog included). Brugenheimer. 
Box 158-E47, Lexington. Mass. 02173. 



PUBLIC NOTICE: Up to $100.00 reward 

for infsrmation on electronic training or 

I signalling devices, experimental or other- 
wise, built by experimenters or actually 

I manufactured prior to 1955. if we use ycur 
material. These experimental models were 
earlier versions of training and signalling 
instruments now being marketed and con- 
sisting of a shocking device attached to an 
animal or person and activated bv a trans- 
mitter. Send Inf rrmatlcn tn: Research Cen- 

I ter. Box 10776. Houston. Texas 77018. All 

1 letters will be acknowledged. 



CIGARETTES 12* A pack. Improved 
roller makes 30 filtertip. plain, king or 
regular for 12*. Facts Free. Moberly, Box 
954. Owensbjro. Kentucky 42301. 



EXOTIC Bamboo flute, complete kit. 
Chromatic. $2.00; The Old Hawaiian, P.O. 
Box 7626. Honolulu. Hawaii. 96821. 



WATCH BAND CALENDARS (12 1 $1.00. 
Box 4345. Newark. New Jersey 07112. 



WINEMAKING Anywhere at home. Dust 
and gnat free. Step by step instructions 
1 with recipes $1.00. The Finest. Box 10032. 
; Sta. V. Cincinnati. Ohio 45210. 



SAVE A cent a mile. Guaranteed. Free 
; literature. Berger humid gas saver. Berger 
I Automatic Speed Control. $10.00 Each. 
I Berger Engineering. Ersklne. Minnesota 
I 56535. 



A-FRAME AND CABIN plans, kits. Cat- 
alog $1.00. Leisure Homes. 11623 Te.scord. 
St. Louis. Mo. 63128. 



SAVE $. No lighter fluid needed to start 
barbecue charcoal. Send $1.00 to Grahl 234 
Columbus Place. Cliflside. N.J. 07010. 



STOP Rusty Water Prom Ruining Wash. 
New filter removes rust. sand, impurities, 
odors, taste. Reusable refills. Free Catalog. 
Send 10* for sample Rust Stain Remover. 
Samcor. F. 836 West 79th St.. Minneapolis. 
Minn. 55420. 



MILITARY Medals — Insignia — Illus- 
trated Listing 25*. Rarities. Box 413-P. 
Torrance. Calif. 90508. 



AMAZING. Ancient Paving Discovery, 
Uses only soil and cement. Guaranteed. 
Complete Instructions. $1. Postpaid. Scll- 
Paving, 57 Willow St., Plymouth, Pa. 18S51. 



BREW Beer Easily. Instructions — $1. 
PMC. 50 Atlantic. Metuchen. New Jersey 
08840. 



I GRANDAD'S Old Fashion Dandelion 
! Wine recipe, easily made. Send 25* in coin 
to: Baxter, 965 Wisner St.. Elmira, N.Y, 
I 14901. 

i NEW DISCOVERY. Shave without brush 
foam or lather. 200 shaves $1. Minit-Shave, 
I Box 187. Layton. Utah 84041. 



RACING FAN 53 betting systems. Green- 
clia. Box 412. Middle Village. N.Y. 11379. 



MEN! Confidential Directory containing 
69 Dealers. Unique. Unusual items. $1. 
Rogal. Box 599, Dept. P.M. Grand Central 
Station, N.Y.C. 10017. 



REPLICA Original secret World War 
One map cf western front November 11, 
I 1918, wall placque, send $1.00. 661 Walnut, 
; Moorpark, California 93021. 



SWAP CLUB Membership. Send 10*. 
J Box 6113. Phila.. Pa. 19115. 

! MAKE YOUR OWN BEER— New. Inex- 
pensive, simple method plus Information 
on legality, history and theory rf beer- 
making. Send $1 to: "Prcf. Box 208, 

I West Simsbury, Connecticut 06092. 



FREE With our big mail— a three (31 
color ball point pen. Send 25* to: Miss 
Marie, Box 782, Gary, Indiana 46401. 
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SOLUTIONS FOR MECHANICAL HEADACHES 

AUTOMOBILE CLINIO 

BY MORT SCHULTZ 



Gummed-up carbs 

I have a 1965 Corvair Monza with a 140- 
hp engine. My problem is that the secon- 
dary carburetors gum up. Do you have a 
solution? — K.O. Heintz, Houston. 

I'll bet you do a lot of city driving. 
Those secondaries don't open until you 
reach about half throttle. This means that 
during slow driving, gas settles and stays 
inside the carbs; then varnish forms. 

I can only suggest that you take off the 
carburetors, clean them and install the 
minor overhaul kit Chevy issues. But I 
wouldn't rely on this alone. It's best to get 
the car on the open road every so often 
and drive it hard enough to kick in the 
secondaries. This will surely get rid of gas 
before it builds up inside and causes you 
trouble. 

Another pesky PCV 

My 1963 Cadillac developed a rough idle 
problem, loss of power and an increase in 
fuel consumption. I disasseinbled the car- 
biiretor, cleaned it and put in new parts 
from a rebuild kit. This cost me plenty of 
money, but I'd be satisfied if the problem 
was solved. It isn't. Why? — Phil Freed, 
Cincinnati. 

Because your trouble is probably due to 
a neglected positive crankcase ventilation 
valve. Cadillac tells us that at every en- 
gine oil change — that is, every 60 days or 
6000 miles — the vent valve should be re- 
moved and rinsed in carburetor solvent. 
The shank end of a 3/32-inch drill should 
be inserted into the threaded end of the 
valve to clean the orifice on the inside. An 
air hose should then be placed against the 
large hose connector end of the valve, and 
dirt particles blown out. If the trouble 
isn't solved by cleaning the valve, a car- 
bon build-up inside the engine may be 
causing the trouble. A carbon solvent is 
available from a Cadillac dealer. 

Screaming steering 

I own a 1965 Ford Galaxie 500. To date, 
four power-steering pumps have been re- 
placed to eliminate a loud howling that 
occurs when 1 turn the steering wheel. 
At first, a new pump seems to get rid of 
the noise, but it returns after a few 



months. Now, the Ford dealer says the 
pump is good, but I still have the noise. I 
need your advice.— T.F. Thor, Phoenix, 
Ariz. 

In a way, the dealer is right. The pump 
is not defective. There's been a history of 
noise with this power-steering setup, 
with the howl being traced to the pres- 
sure-relief valve. You may have noticed 
that the noise is greatest when the car 
and steering are cold, subsiding as they 
get warmer but never disappearing en- 
tirely. Even a new pressure-relief valve 
issued by the company has failed to stop 
the noise. You'll have to live with it. 

Shop manual typo 

When servicing the closed-crankcase 
ventilation system of my 1965 Corvair 
500, I found the orifice in the vent pipe 
only large enough to insert a No. 53 (.059 
in.) drill. According to the engine tune- 
up chart in my 1965 Corvair shop manual, 
this orifice shoidd be .089 in. The engine 
runs normally, hut I'm wondering if en- 
larging the orifice to manual specifications 
wouldn't increase my fuel performance. — 
Charles Peters, North Bergen, N.J. 

There's a typographical error in the 
shop manual. The orifice dimensions 
should read ".059 inches." Enlarging will 
upset the carburetor mixture and give 
you a rough-running engine. 

Playing the odds 

Hope you can settle a dispute. I had a 
problem with my 1963 Pontiac Hydra- 
matic. The mechanic said he had to re- 
place the governor, which cost $23. Now, 
a friend tells me that his mechanic was 
able to clean the governor of his Hydra- 
matic and put it back into service. The 
job cost him a couple of dollars. Was I 
taken? — Frank Booth, Wilmington, Del. 

That depends on whether you're in the 
80 percent or 20 percent class. Research 
done by Pontiac reveals that 80 percent of 
the sticking governors returned for ex- 
amination could have been cleaned and 
put back into the car. The other 20 per- 
cent failed to operate properly after 
cleaning. There is, of course, no way of 
(Please turn to page 54) 
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The Round Tire ts 




U gives you at least %ooo extra miUs 



Notice we say "at least." That's what "mile-ier" 
means. The Round Tire — Atlas Plycron* — has a 
husky overall construction that helps it rc\\ at 
least 3,000 miles further than tires that come on 
most new cars. Once again, road tests against 
ctmiplete sets of tires for new 1968 cars proved it. 

One good reason for this extra mileage is the 
muscular Atlas Plycron tread. It's "tread-ier/' 



because it's made of tough, long-lasting rubber 
compounds. This tread has a unique design that 
puts more of its surface on the road. Where you 
need it. And this tread is backed by full 4-ply 
construction. Safety? We safety-tested the Atlas 
IMycron 54 different ways. So you can be sure. 
Get Atlas Plycron tires and start thousands oi 
miles ahead! 



ATLAS 

Tirai . Baltwies . AooenoriM 

Sold at over 50,000 leading service slalions 

*TR«OC-HA«KS "ATLAS" "PLVCHOM" Kttt. U.%. PAT. Orf. ® IMS ATIA$ SUPPLY CO. 
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deangMys. 




Hair shows up clear and clean 
even through a whole bottle of 
Vaseline' Hair Tonic (label 
removed). No surprise, then, 
that Vaseline Hair Tonic 
looks clear and clean after 
you put it on. ..so pure, so 
refined that there's no need 
for us to cream it, gel it or 
color it. Just a little clear 
clean Vaseline Hair Tonic 
keeps your hair doing just 
what you want it to (no matter 
what length you choose to 
wear your hair). Ask any girl 
who she'd prefer to snuggle up 
to. And she'll tell you. One of 
the clean guys. 




Co^_, ; ..Lu [.dterial 




Works like a truck, 
rides like a car. 



One of our better, better ideas. 



Delivering on a promise like that calls 
for a really great idea. Like Ford's 
Twin-I-Beam front suspension. And 
now Ford offers another better idea. 
New Flex-O-Matic rear suspension ad- 
justs spring stiffness to assure a 
smooth ride with, or without, load. 



The combination makes Ford Pickups 
the best riding ever, yet still as tough 
as they come! Check into a Ford. New 
options, such as 360 and 390 cu. in. 
V-8 engines, front power disc brakes, 
power steering and air conditioning, 
let you custom-tailor your own pickup. 



See the light! 

M 



Smooth, strong Twin-I-Beam. 



Roomiest cab of any pickup— and the quietest. 



has a belter ideo. 



New Flex-O-Matic. 
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AUTO CLINIC 

(Contmued from fiage SO) 

disputing your mechanic now. But you've 
got the odds should the trouble crop up 
again. 

A gasser 

Just bought a 1963 Valiant for a second 
car, and I'm ready to turn it back in. I 
thought Vd get economical transportation 
with it, hut the fuel biUs are kiVing me. 
Is there anything that I ahouXd know be- 
fore I take the drattic ttep? — MJC Car" 
ter, Trenton, NJ. 

Does it have the original Holley carbu- 
retor? Check the number of the carbu- 
retor tag against the information below. 
H it does have the original part, make 
sure the engine's tuned and adjusted to 
specification, and then change the main 
metering jet and increase the idle air 
bleed one drill size. This will get you 
better fuel performance. 

The following is a listing of the leaner- 
mixture, air-bleed drill sizes and meter- 
ing-jet part numbers to use. 



Cnr Modal 


Holley 

Carb. 

Modal 


Idle Air 
Bleed No. 


Holley No. 
Main Meters 
higJat 


Valiant 170 

Manual 


R-2533A 


50 


22R-40-052 


Valiant 170 
Automatic 


R-2534A 


48 


22R-40O56 


Valiant 225 
Manual 


R-2535A 


49 


22R-40056 


Valiant 225 
Automatic 


R-2536A 


49 


22R-40O55 


Plymouth 
225 Manual 


R-2537A 


49 


22R-40-056 



Watch it when drilling out the idler air 
bleed. Do not use a power tool. Simply 
turn the drill by hand, using a tap handle. 
Smear the drill flute with grease to catch 
chips and pirevent them bm falling into 
the carburetor. 

Putting around 

Here comes a blast. In your Feb. 1968 
column under the title. Too Much Juice, 
ike man who said his car's backfiring is 
wrong, especially if as you told him his 
trouble was caused by an over-rich fuel 
condition. He's got after-fire. No? — Ray- 
mond Cloutier, Plymouth, Mass. 



Yes! And I take full blame for letting 
his term stand. Backfire — ^a subdued ex- 
plosion in iHoB intake manifold — is caused 
most often by a lean mixture, a leaky or 
sticking intake valve, or current leakage. 
After-fire (also called stack-firing and 
after-burning), which is a subdued putt- 
putting from the tailpipe, occurs when 
the fuel mixture isn't fully burned in the 
cylinders and excess is fired by a red-hot 
pipe or muflBer as it makes its way through 
the exhaust system. 



Service Tips 

• Oldsmobile tells us that if you should hear 
a buzzing noise from the voltage regulator 

with the engine running, check the red wire 
from the positive terminal of the battery to 
the hom relay. Loosanass of the wire at the 
relay causes the noise and, of course, indis- 
criminate replacement of the regulator unit. 
A loose connection can be the result of an 
oversize screw hole or the use of an under- 
size screw. Match the hole with the right 
screw for a good connection. 

• Floormounted shifts for a Chevrolet man- 
ual transmission may be causing trouble. Is 
yours hard to move or stiff? That's probably 
because the shift mechanism has developed 
a slight coating or rust. There is only one 
thing that will protect that mechanism from 
road splash and the elements — a protective 
film of water-resistant EP chassis lubricant 
every time you have your oil changed or chas- 
sis greased. If your serviceman says there's 
no place to put the grease, have him check 
page 3 of Chevrolet Service News No. 9 
(Aug. 1967). 

• A vinyl roof on a 1967 or 1968 Chrysler 
car, or any car for that matter, needs specific 
care. Chrysler tells us they have reports from 
the field about the color coming off the 
vinyl covering and that some coverings are 
becoming sticky. The color is dissipating be- 
cause of Indiscriminate use of commercial 
solvents and cleaning solutions, and by ex- 
cess rubbing pressure. When the roof be- 
comes sticlQf, the company has determined 
that it's due to application of an unauthorized 
vinyl dressing. Chrysler won't be responsible 
if you use or do anything to that vinyl roof 
which is not stipulated under the vinyl roof- 
cleaning section of your Chrysler owner's 
manual. * * * 



GOT A PROBLEM WITH YOUR CAR? Ask Mort about it. Send your question to Auto Clinic, 
Popular Mechanics, 575 Lexington Ave., New York, N.Y. 10022. Letters cannot be answered 
individually, but problems of general interest will be published in the column. 
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Your wife drove it 37 miles to meet you. 
Is she a truck driver? 



Everyone knows the INTER- 
NATIONAL® pickup is proud, 
strong, hard-working. But must 
you call it a truck? 

It's also free-wheeling, fun- 
loving and good-looking. Un- 
trucklike ... as it should be if 
you're going to take it on vaca- 



tion or out for a weekend jaunt. 

We made it easy for anyone to 
handle, even without our new 
integral power steering. We gen- 
tled our clutch and smoothed out 
our transmissions. (But perhaps 
you'd prefer our automatic.) With 
such comforts as bucket seats. 



carpeting and air conditioning, 
your wife could forget she's driv- 
ing a pickup. 

And we figure that makes our 
new pickup worth more than 
any other "truck." 



■H 



INTEINATIBNAL NAIVESTER COMPANY 

Chicago, Illinois 60611 



The New International Pickup* 
Don^ call it a truck* 
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Skoall^tergreen 

lobacco 

isift for smoking. 

It isn^ lit, isift pii£fed, 

isn^ inhaled. 

It sure beats smoking. 



Skoal is good, honest tobacco, all 
right. But with a cooling touch of 
wintergreen. Just a pinch between 
your gum and cheek gives you 
everything you want from tobacco. 
Without smoking, or even chewing. 
Every can is dated for freshness. 
Try Skoal. It's too good to smoke. 
(Costs less, too.) 



SKOAt: 




And try Skoal's partner- 
Copenhagen "straight." 




•||vS:V.=:-. 



Our oil was 
enough for ev 



People thought Dino 
Supreme was about the best 
oil you could buy. 

But it still wasn't good 
enough. For us! 

So we set up some new 
standards. Even above those 
of the car makers. And de- 
veloped a new lOW-40 oil. 

Then we tested this newly 
formulated oil against four 
top multi-graded motor oils. 

We came out ahead. In 
protection against wear. 






Against rust. And ahead in 
resistance to sludge forma- 
tion as well. 

It proved we were good 
enough. For ourselves. 

And better than good 
enough for your car. 

In fact, if your car had a 
mind of its own, it wouldn't 
run without us. 

Sinclair 

SINCLAIR REHNING COMPANY 
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SEE FOR YOURSELF 

How to Fix Any Part of Any Car! 

QUICKLY. BASILY and MGHT on the very first try 




THIS GIANT FIGURE BOOK SHOWS YOU STEP-BY-STEP HOW TO 
REPAIR PRACnaUY EVERY aR BUILT FROM 1962 THRU 1968 



Wkmfht Yn'n m Bmglnmmr mr mm ffjcfMit Mmtkmmlt—TMt M«ii««f 
Cm N«fp Ymm "Br— mm Tkromgk" tkm fmrnwhrntt Amtm Umpmlr Job 



mn,m.m 

CMBSMl 



DOK*T WMte time, money, enernr 
by trying to guess how to fix 
• car! Do what the experts do. 
Whether it'a a simple carburetor 
adjustment or a complete over- 
haul — simply look up the Job In 
the Index of Motor's New AUTO 
lUEPAIB MANUAL. Turn to page 
covering Job. Follow clear. lUus- 
trated. step-by-step Instructions. 
See for yourself how easy It Is I 
^ No cuessworki MOTOR'S Manual 
takea nothlns forjrmnted. TelU you 
where to sUrt. What tools to use. 
Thtn It leads you easily and QUlckly 
throttcb the entire operation! 

Over 3.200 Utturmil So CompUt; 

So SimpU. You CAN'T Go WrongI 
BRAND NEW I Covers all major 
makes. 1962 thru 1068, Includlns all 
new compacts. 1.196 slant pases. 
3,200 "Thls-Is-How" pictures. 365 
"Quick-Check" charts. 55.000 es- 
sential spcclflcaitons. Over 22S.000 
service and repair facts. Instruc- 
tions and pictures are so crystal- 
clear you Just can't to wrons! 



Meat •« MO OHIsimI Sk»m MmmwiU 

Xnslneers from every automobllt plant 
in America worked out these tlme-savlns 
procedures lor their own motor car Una. 
Now this wealth of "Know-How" from 
300 Official Shop Manuals has been 
"boiled down" into crystal-clear terms 
In one handy Indexed book! No wonder 
Manual is used by so ptmmp schools I 

SEND NO MONIY 
Try »—k §mr 10 Ooys FMff 

Juat mall coupon. We'll send you thta 
INS BdiUon to use FREE 
for 10 days. Teat book la r*"""" 
your ow nsarafc or shop. It'a I i 
OnARANTEED to pay for 
itself In 10 day*. If It doesn't, 
return It. and owe nothins- 
Rush coupon now. MOTOR 
Book Dept., 250 W. 55th St., 
New York. N. Y. 10019. 
(SCHOOLS. BOOKSTORES: 
Write for dtscounU.) 



eooFOHW* 



DAY 



or MOTOR'* 



AiTO 



TRIAL 

II, ri*- 



MAIL COUPON NOW FOR 104AY FtEI TRIAL 



! IMOTOR lOOK DEPT., Desk SIS 
I XM W. SMk St.. New Yerk. N. Y. 



Same FREE 10-DAY OHer en AUTO 

ENGINES ft ELECntlUL SYSTEMS 

1.300 bis pictures. 
Clear how-to text 
on principles, de- 
sign, maintenance 
of all parts of en- 
Bines & entire elec- 
trical system. For 
FREE trial, check 
coupon. 




CLEARS UP 'MYS- 
TERIES'. "I alwsyi 
rely on Motor when I 
do t repilr I tm not 
ftnillltr with." 
— E. J«n«i, Mlnneteta 
(Sbep Ownsr) 



1 



10019 

I Rush to me at once (check box opposite book you want) : 

Irn MOTOR'S New AUTO REPAIII MANUAL. If O.K., I 
LJ will remit $2 in 10 days, $3 monthly for 3 months and 

I a final payment of tl.9S (plus deUvery charge and sales 
tax if any) one month after that. Otherwise I will return 
the book postpaid In 10 days. 



Print 

NSM. 



Addrsas. 

City & 




GREAT HELP FOR 
STUDENT. - Motor 
pulled ma out of lom* 
rough ipoti in high 
tchool, and now in the 
Armed Forcei motor 
pool."— W. Beksmerer, 
MItMuri 
(AppreNtUs) 



Zip 

I State Cede 
r~l Also Mod IM for 10-<Ur FrM Trial MOTOK'* AUTO KN- 

IUJ aiNKs a KLKCTRicaL avaTCMs. ir O.K., i win rwaiit 
f 8.9S Plua d*llrcry charm aad aalaa tax. If anr. In 10 da/k; 
. Ottwrwla* I will raturn book poatpaid in 10 daya. 
I r~l Caacli aa« and aava ahli 
coupoa paymaBt of SO.t 
for AUTO ENGINES) piua aalea tax, If any. Same lO-day 
rctura-for-rafund pririlaea. 

i J 



poa4>aid in 10 



ahlpplnc eharga by endoalne WITH 
|«.0S for Airrp. MANUAL (or SB.BS 
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Golfers 
on the GO... 
: know 

Miller 
makes it 
ric^ht ! 





AMERICA'S 
SUPEBSECBET 

SPY PLANE By KEVIN V. BROWN 

The Air Force's Mach-3 jet first flew nearly five 
years ago, but the mystery of its mission lingers on 

IN FEBRUARY, 1964, President Johnson announced we had 
a superspeedy, supersecret jet airplane called the A-11. 
In July, 1964, he announced that we had developed a recon- 
naissance version called the SR-71. 

In May, 1965, Air Force pilots, flying a fighter version, the 
YF-12, set nine speed and altitude records that still stand, in- 
cluding a speed of 2070 mph, and an altitude of 80,257 feet. 
All this was three and four years ago. 

What ever happened to the A-11? What ever happened to the 
SR-71? What ever happened to the YF-12? What ever happened 
to Baby Jane? 

Well, Baby Jane is on the Late Show, but the three "Black- 
birds/' as the pilots call them, are still around, still flying, still 



KELLY JOHNSON (left), guiding genius behind Mach-3 airplane, 
created it in great secrecy at Lockheed's famous "Skonk Works" 



superspeedy, and still supersecret. It's 
no secret what a Blackbird can do, but 
it's a definite secret what it really is 
doing, and a considerable secret why it 
isn't allowed to do more. 

I can clear up one mystery easily. All 
three airplanes are pretty much the 
same one. The A-11 is the designation 
Lockheed Aircraft Corp. put on it, and 
YF-12 (Y for prototype, F for fighter) 
and SR-71 (for strategic reconnais- 
sance) are the designations put on it 
when the Air Force took over. 

Lockheed, through its resident genius, 
Kelly Johnson, developed the Black- 
bird at its famous "Skonk Works" in 
Burbank, Calif., and moved it, one 
piece at a time in hush-hush secrecy, to 
its isolated "Ranch," somewhere in 
Nevada. There it was put together and 
flown before President Johnson's an- 
nouncements. 

With each succeeding skeleton an- 
nouncement, the mystery deepened. 

The YF-12, after it was moved to the 
Air Force Flight Test Center at Ed- 
wards Air Force Base, Calif., set nine 
new records, all in the same day, all 
since recognized by the Federation 
Aeronautique Internationale, and all 
still standing. They are: 

1. Absolute straight-course speed, 
2070 mph. 



2. Absolute sustained altitude, 80,257 
feet. 

3. Straight-course speed for jets 
(same) . 

4. Sustained altitude for jets (same) . 

5. Closed-course speed, 1688 mph. 

6. 1000-kilometer course (same) . 

7. 1000-kilometer course with 1000 
kilogram payload (same). 

8. 1000-kilometer course with 2000 
kilogram payload (same) . 

9. 500-kilometer course, 1643 mph. 
One reaction might be that the X-15 

has flown faster and higher than the 
YF-12, which is true. But the X-15 was 
dropped from a "mother ship," while 
the YF-12 took off and landed under 
its own power. The X-15 has never 
claimed any international records and 
probably never will. 

The second reaction is, "Great! 
What's the YF-12 been doing since 
then?" 

Nothing — or next to it. It's still at 
Edwards, still flying test flights, or at an 
occasional air show, but it's nowhere 
near going into action. 

The SR-71 has fared better. It was as- 
signed to the Strategic Air Command's 
9th Strategic Reconnaissance Wing at 
Beale Air Force Base near Marysville, 
Calif., in Jan. 1966, but precious little 
has been said about it since. 
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TWO BLACKBIRDS, SR-71 (in flight above) and YF-12 (in hangar below), are two versions of 
same plane. SR-71 is operational at Beale AFB, Calif., but no one will say what it's doing. 
YF-12 is still being tested at Edwards AFB, and no one knows or will say why it's still there 




To clear up some of the mystery, I 
visited Edwards and was allowed to in- 
terview the men who fly the YF-12. A 
similar request to visit Beale and talk 
to the SR-71 pilots was courteously, but 
firmly, turned down. 

The YF-12 pilots, in a word, are sad. 

Colonel Joseph Rogers, commander 
of the Air Defense Flight Test Detach- 
ment at Edwards, who showed me 
around the airplane and let me sit in 
the cockpit, is convinced it would be a 
great addition to our air defense. "The 
volume of air we could defend would be 
expanded considerably," he said. 

The plane has a lot going for it. 
• It's a quantum-] ump breakthrough in 
performance. Most improvements just 
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add a few miles per hour or a few feet 
of altitude. The YF-12 jumped almost a 
complete Mach number in speed and 
more than a mile in altitude. 

• It can operate in what the Air Force 
calls a "degraded environment." Cur- 
rent air-defense fighters require 
ground-controlled support for accurate 
interception of incoming bombers. The 
YF-12, with its own on-board radar, 
computer and inertial navigation, can 
operate independently at long range 
even if ground stations have been "de- 
graded": that is, bombed out. 

• It has one of the most sophisticated 
weapons system going in the AIM-47 
(air intercept missile) . It carries four 
internally. Each is ejected downward 
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for safe clearance before its rocket 
charge is fired, then with its proxim- 
ity fuse it could destroy a fleet of 
bombers without scoring a direct hit. 

Get this picture. The YF-12 travels 
at 2000 mph, the AIM, when fired, 
would add another 2000 mph, and if the 
enemy force were coming in at, say, 
1000 mph, there would be a closing rate 
of about 5000 mph. The Air Force 
claims that, if the enemy force crossed 
the northern Canadian border, a YF- 
12, taking off from El Paso, Tex., could 
intercept it before it crossed the U.S.- 
Canadian border. 



So why isn't it operational? Only God 
and the Pentagon know, and the Pen- 
tagon isn't talking. Best guess is that 
bombers are less of a threat today than 
missiles, so there is less need for a 
2000-mph interceptor. Meanwhile, our 
aerial defense is maintained by inter- 
ceptors, chiefly Mach-2 F-106s, which 
have considerably less performance ca- 
pability than the Blackbird. 

And the SR-71? This is, by name, a 
reconnaissance plane — a spy plane — 
and it has often been tagged a follow-on 
to the controversial U-2, one of which 

(Please turn to page J 90 J 




% 1 



YF-12 FLANGE starts far- 
ther back, and more 
abruptly. Otherwise it 
looks, to laymen, almost 
identical to the SR-71 
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Bound for the North Sea 

A battery-powered, 11-foot-long midget 
submarine is being used by Britain to search 
for underwater resources in the North Sea. 




Van puffs itself up 

Exhaust from a vehicle's engine inflates 
this balloon jack, developed by scientists of 
the Royal Aircraft Establishment. 




Satellite plan for hotel 

Planned for Milwaukee is a 1000-room "sat- 
ellite" hotel; each tower is connected to the 
central administrative building by walkways. 



NEWS BRIEFS 




Tuneful typing 

The laborious task of copying music can 
now be handed over to a new German type- 
writer. It was displayed at a Frankfurt fair. 




Tank trainer 

A duplicate of the Centurion tank turret 
is used by the Swedish Army to train tank 
crews. Gun recoil is simulated electrically. 




Space Brownie 

The Baker-Nunn camera, used by NORAD's 
satellite-tracking network, can photograph a 
basketball-size object 25,000 miles in space. 
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ADVANCE DOPE 
On the '69 Cars 

Here's a peek behind Detroit's 'iron curtain' 
at what you can expect in showrooms next fall 



By BOB IRVIN 



GUESS WHAT'S COMING for 1969? 
A Mustang model so wild it looks 
like something out of the Shelby cor- 
ral. Also a new Pontiac Grand Prix, al- 
ready the talk of the auto industry. 

These are only two of the many cars 
now in the final stages of preparation 
for the 1969 model run. But they will 
probably draw the most attention when 
introduced in late September . . . the 
Mustang because it gets the biggest 
change since it started the sporty car 
revolution in early 1964, and the G.P. 
because it represents a new approach 
by General Motors in the personal-car 
field. 

There'll be other changes, too, in the 
sporty or personal car area of the mar- 
ket. The Chevrolet Camaro and Pon- 
tiac Firebird will have major styling 
changes but still retain a strong product 
identity. Some new designs are needed 
in the "pony car" market because sales 
of some models, such as the Mustang, 
are down sharply this year. 

It's also time for a change in the big- 
car market. These cars have been pro- 
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portionally less popular just about 
every year for the past decade. One 
reason has been the proliferation of 
other models since the late 1950s — first 
the compacts, then the intermediates 
and, lately, the sporty cars. As their 
popularity grew, the share of the mar- 
ket taken by the standard-size cars de- 
clined. It's now less than 50 percent. 

At any rate, all the "standards" made 
by the major auto companies will be 
quite new next year. This should make 
them more appealing, just as the inter- 
mediate-size cars were this year, thanks 
to a similar infusion of new styling. 
Parenthetically, as a result of the 1968 
changes, the 1969 medium-size cars will 
have only minor face-lifts. Likewise, 
some of the compacts will feature only 
slight alterations. 

Some of the full-size cars, and the 
sporty cars as well, are going to be 
longer. There will be more attempts to 
streamline — to make the sides appear 
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rounder. The slab-sided look is being 
replaced by more sculpturing of the 
metal, particularly at General Motors. 
Some of it may look a little odd, but 
what isn't is that where cars are being 
lengthened, it's being done more for 
appearance than function. What good, 
for example, are four more inches on 
the hood except to emphasize the 
sporty-car look? 

There will be more use of plastics for 
grilles and instrument panels. Officials 
of aluminum companies, who have lost 
some of this business, still have a hun- 
gry eye on the radiator market. But 
even though there will be more alumi- 
num radiators in use next year, copper 
continues to be predominant despite 
the long strike in the U.S. copper in- 
dustry. Plastic may also be used for 
some fuel tanks on station wagons. In- 
terior space for three-seat wagons has 
always been a problem. More space can 
be found by making the tanks of plastic 
and shaping them to fit areas under- 
neath the car that couldn't be used pre- 
viously with metal tanks. There will 
be more use of rubber bumpers on 
some Pontiac cars, but no other GM 
division will yet be using them. GM's 
competitors are still in the experimen- 
tal stage on rubber bumpers. 

Washington continues to make its 
contribution to Detroit's annual model 
change. Federal safety officials have de- 
creed that front-seat headrests will 
have to be standard equipment after 
Jan. 1, 1969. They won't be as fancy as 
the ones now sold as optional equip- 
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ment, and the firms may not install 
them until they are required to. This is 
what they did when shoulder safety 
belts became standard equipment last 
Jan. 1. There are few other significant 
new safety standards for 1969, and no 
change is planned on the antismog stan- 
dards until 1970. GM is moving a year 
ahead of time to install steering column 
locks on all its cars. They won't be re- 
quired by federal standards until 1970, 
but GM is installing them with the 
start of the 1969 model run. 

There will be some hidden safety im- 
provements, too. General Motors is 
working on a way of strengthening the 
sides of its cars to afford better protec- 
tion in side impact accidents — the in- 
tersection collision so common in cities 
and on rural crossroads. FoMoCo's 
standard-sized cars will have energy- 
absorbing front ends like the collaps- 
ible front ends introduced on Ford's 
1968 intermediates. 

Such things normally don't sell cars, 
however, but innovations will. Look for 
several of these in 1969. Included will 
be a concealed antenna and a rear win- 
dow carrying electric current for de- 
frosting and defogging. 

Competition being what it is in the 
auto industry, when one car has some- 
thing, it's not long before the others 
have it, too. Thus, General Motors will 
finally come out with two-way tailgates 
on station wagons, three years after 
Ford and a year behind Chrysler. On 
the other hand. Ford and Chrysler still 
{Please turn to pnge 172) 
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100 Floors of Modern Living, 

By CHARLES REMSBER6_mb^^h^_m__h_^^^^^^m^^hi 



DOMINATING Chicago's skyline 
today is the most spectacular sky- 
scraper project since the completion of 
the Empire State Building nearly 40 
years ago. When completed late this 
year, the $95-million John Hancock 
Center, blending the worlds of work, 
living and recreation, will tower 100 
stories high and introduce a unique 
shape to American skylines. This giant 
city within a city will be a showcase of 
architectural achievement. 

Topping off at 1105 feet— 1451 with 
TV antennas — ^the multifunction cen- 
ter will be second only to New York's 
Empire State Building by 21 feet. 

Unlike any other skyscraper, its sides 
will gracefully lean inward, tapering 
from base to roof. Huge diagonal steel 
beams a yard thick will crisscross its 
glassy exterior walls, giving it struc- 
tural support and making it look some- 
what like a forest-fire tower gone wild. 

400 miles of concrete 

To set the caissons of this building, 
construction crews drilled the deepest 
hole ever beneath a building, with the 
most powerful drill rig ever built. The 
caissons themselves are the biggest in 
combined depth and diameter ever 
used. Enough concrete was poured into 
the building's substructure to have 
paved a 400-mile sidewalk from Chi- 
cago to Minneapolis. The center's 
welded exterior frame required 42,000 
tons of structural steel — 1/10 the total 
tonnage fabricated monthly in this 
country. The vast outer surfaces will 
glisten with the most extensive alumi- 
num-and-glass "curtain wall" installa- 
tion in the world. 

Inside, temperature will be controlled 
by the world's largest all-electric heat- 
ing and cooling system: the building 
will consume enough electric power 
daily to supply a city of 30,000. The 
world's fastest automatic elevators wiU 
whisk passengers from street to sum- 
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mit in 39 seconds and allow apartment 
dwellers who also work in the build- 
ing to "commute" to their jobs in less 
than a minute. Even the building per- 
mit cost more than any other in the 
city's history — a cool $89,239.30 in all. 

This amazing landmark is largely the 
brainchild of Bruce Graham, a lean, 
soft-spoken architect who, at 41, says 
he has designed "more office buildings 
than anyone else in Chicago." The lo- 
cation of the building site, in an exclu- 
sive shopping section of Michigan Ave. 
called the "Magnificent Mile" between 
the city's expensive Gold Coast resi- 
dential area and the Loop, dictated that 
the Hancock Center should combine of- 
fice and living space, Graham says. 

Initially, he thought of two buildings, 
one a 45-story commercial, the other 
a 70-story residential, linked by shop- 
ping malls. Then after discarding some 
30 designs, he hit on the idea of "stack- 
ing one building on top of another." 
This will prove more economical be- 
cause the center will be occupied 
around the clock, with some 8500 per- 
sons drawn there to work during the 
business day and about 1600 enjoying 
their efficiency-to-four-bedroom apart- 
ments there at night. 

A single building, Graham discov- 
ered, would leave roughly 60 per cent 
of the block-square site unoccupied. 
The unused space, to feature a 50,000- 
sq.-ft. plaza of travertine marble and a 
sunken reflecting pool that will convert 
into an ice rink in winter, will create 
"a great psychological feeling of open- 
ness," the architect says — a desperate 
need in today's crowded cities. 

Computer designed 

The skyscraper's trapezoidal design, 
which Graham worked out with the aid 
of three computers, will add to this sen- 
sation. The radical taper also will ef- 
fectively accommodate the require- 
ments of the building's varied uses. 
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Working and Recreation 



"Apartments," Graham explains, 
"want relatively narrow space, say 20 
feet from the inner walls to the win- 
dow. In offices, efficiency increases in 
proportion to the deptii from core to 
exterior wall, from a minimum of 30 
feet to a maximum of about 50. Auto- 
mobile parking in a building like this 
takes about 60 feet around the core, al- 
lowing for two parking areas and a 
driving lane. Commercial operations 
need as much open space as they can 
get." 

Separating the work and living lev- 
els and open only to tenants and their 
guests will be a unique Sky Plaza, a 
two-story layout of boutiques, service 
salons, a laimdry, a mail center, a year- 
around swimming pool and a health 
club. Uppermost floors will house clubs, 
the restaurant, the observation area 
and mechanical equipment. 

A trussed box 

In addition to its unique taper, the 
mammoth tower's most startling archi- 
tectural element will be the steel diag- 
onals, five and a half gigantic Xs pyra- 
miding up each side of the building. 
These are not mere ornaments. "Be- 
sides lending a sense of scale, the diag- 
onals distribute the vertical load silo- 
fashion," Graham explains. "Wind 
stress is taken on the exterior, too, and 
the building becomes in effect a trussed 
box stood on end." 

By eliminating the inside columns, 
this design is cutting construction costs 
by an estimated $15-million. Conven- 
tional skyscrapers require at least 45 
pounds of steel per square foot, but the 
Hancock giant, which will weigh 
384,000,000 pounds when finished, 
needs only about thre^-fourths that. 
(Hie heaviest single steel members will 
be the four 39-foot corner columns, 
weighing in at 99 tons apiece.) 

The biggest skyscraper since the 
completion of the Empire State Build- 
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ing in 1931 demands the muscle and 
imagination of a 1500-man army every 
working day. Some pieces of equip- 
ment they're using are the answer to a 
sidewalk superintendent's daydreams. 

For instance, the taper design meant 
that orthodox cranes mounted atop the 
rising building would need enormously 
long booms to reach out beyond the 
base and pluck loads of steel off the 
ground. So, dominating the placement 
of steel, which pours into the site at 
the rate of 21 truckloads a day, are four 
clinging "creeper cranes" of the type 
used in erecting St. Louis's Gateway 
Arch. 

Now in use on a skyscraper for the 
first time, the 110-foot-high creepers, 
topped by 40-ton stiff-leg derridks with 
105-foot booms, are inching up each 
side of the Hancock skeleton. Held 
snugly to the building by high-strength 
connecting pins, the specially designed, 
rollered rigs erect three floors of steel, 
then are "jumped" to a new height by 
powerful electric hoists that winch 
them along guide beams. 

QIass for 1300 hooMS 

When the world's tallest office-apart- 
ment building is finally a reality late 

this year, its steel structure will be 
sheathed in black aluminum and ac- 
cented with bronze-tinted, glare-resis- 
tant windows. The job will take enough 
aluminum to blanket a dozen football 
fields and enough glass for 1300 homes. 

Solving the problems of this 100- 
story Goliath is vital to the life of to- 
morrow's cities, Graham believes. "Ur- 
ban transportation is fast becoming a 
crisis," he explains. Buildings de- 
signed like this that offer the amenities 
of life imder one roof and house people 
within an elevator ride of where they 
work could be the wave of the future. 
They could go a long way toward keep- 
ing our cities from strangUng in traf- 
fic." * * * 
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New aircraft instrument turns night into day 

Pilots flying at night can have a bright-as daylight view of terrain ahead of them through 
the foot-square screen of Kollsman's new Night Window. The instrument (photo, left) in- 
cludes a highly light-sensitive TV camera and optical focusing system. The screen (at right 
in a simulated installation) makes objects appear life-size and three-dimensional. 




SRN-4 goes to sea 

In her first sea trial, the SRN-4, largest 
hovercraft in the world (see page 108, Feb. 
PM), skimmed over the waves at 60 knots. 
Twenty-eight passengers were on board for 
the trials, though the craft will carry more 
than 250, plus 30 cars, in ferry service. 



Not-so-private eye 

The Army's Medical Research Lab at Edge- 
wood, Md., uses television to measure vari- 
ations in the size of the pupil of an eye. 
As a camera focuses directly on the eye, an 
enlargement of the eye appears in the moni- 
tor where it's easily measured on a scale. 





Canadian rescue vehicle can go anywhere 

Built specially for rescuing the victims of air crashes in the oozing mudflats beyond 
the dikes of Vancouver's International Airport, a new rescue vehicle can traverse water, 
mud and rough terrain. The Department of Transport worked with Alpine Distributors to 
convert a Bombardier Muskeg tractor into the rescue vehicle. The 20-foot, 190-hp tracked 
vehicle carries rescue equipment in its hull and can hold up to 20 people on its flat deck. 



72 



POPULAR MECHANICS 



The little engine that could — and does 

Engine No. Vs is the pride of Fire Station 70 in Malibu, Calif. Just 10 feet long and 4 
feet high, the engine is a midget compared to the regular fire-fighting equipment. How- 
ever, it's actually used on some calls — it fights fires just like the big ones. 




No thoroughbred — but fast 

The Street Metlsse is a new cycle designed 
by Britons Don and Derek Rickman. They 
supply the frame; buyer adds stock parts 
It'll do 120 mph with a Triumph engine. 




Energetic egg 

This model at the University of Utah gains 
propulsion from the friction-energized air (or 
water) through which it passes by sucking- 
ing it in near the rear and pumping it out. 

JUNE 1968 




Made unsound by sound 

This reverberation room at the Royal Air- 
craft Establishment is used to test the metal 
fatigue caused by sound (fed by loud-speak- 
ers) on aircraft components In the room. 




Instant roads 

A hard, fiberglass surface can be laid over 
sand at 40 feet a minute by a new Boeing 
process. A fiberglass mat rolls out flat and 
is sprayed with two resin solutions. 
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PM OWNERS REPORT: PLYMOUTH BELVEDERE AND ROAD RUNNER 

It Goes Great Guns, 
But, Oh, That Ashtray! 

By BILL HARTFORD, Associate Auto Editor Photos by Irving Dolin 
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IS IT POSSIBLE? A long-dreamed-of, troublefree car capable 
of filling everyone's imagined Great Garage in the Sky? At 
last, a volume production automobile so distinctively designed, so 
superbly engineered, so immaculately crafted, so impeccably 
primed and painted, so polished, so painstakingly appointed — and 
anointed — that its biggest fault, discerned by hundreds, is the 
design and location of the ashtray? 

No. The automotive millennium has not yet arrived. But, in- 
credibly, that ashtray (!) is the top-ranking complaint on the lists 
of what owners dislike, and what they'd like to see changed on 
their Plymouth Belvederes, Satellites, Road Runners and GTXs. 
It overshadows dissatisfaction with workmanship, lack of head- 
room, squeaks and rattles, wind noise, water leaks and the dozens 
of other bugs and goofs owners criticized less frequently. 

What's wrong with Belvedere's booby-prize ashtray? Owners 
give a clue: "I like my car. My only real complaint is the ashtray. 
It must have been designed by a nonsmoker!" — Rhode Island 
Navy chaplain. "Ashtray bad for smokers, but makes Mr. Nader 
happy, I suppose." — Minnesota construction company V.P. 

>- That's because the ashtray is recessed into the dead center, underside 
of the dash. It doesn't slide out. It's covered by a vertically sliding door. 

It may not protrude, but it's still not safe, says a Kentucky farm- 
er: "It's in the wrong place. You can't hit it unless you take your 
eyes off the road." Furthermore, "You have to take your eyes off 
the road too long to deposit ashes." — Wisconsin telephone com- 
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pany foreman. Not only that, "It's al- 
most impossible for anyone with large 
hands to stub out a cigaret." — Virginia 
Navy technician. "It's hard to see and 
reach." — Florida housewife. "It's hard 
to empty," says a Nebraska architect. 
And "You can't get it out without spill- 
ing contents all over the console," sighs 
a Virginia plumber. 

A young woman in Tennessee who's 
an ammunition production employee, 
probably never noticed the ashtray. If 
she smokes, she probably doesn't when 
she's behind the wheel: "I enjoy racing, 
that's why I appreciate my Satellite and 
all its features . . . I've had cars on the 
tracks at Santa Ana and Riverside so I 
can appreciate the handling, which is 
good at high and low speeds, and it 
holds the road better than any other 
American car." 

A machinist in South Carolina says, 
"The handling qualities of the car are 
fantastic." He had traded in a Belve- 
dere for a GTX with the 440-cu.-in. 
Magnum engine. A contractor in South 
Carolina, who has a 426 Hemi engine, 
likes the acceleration but doesn't like 
the fact that after only 8000 miles of 
driving, he's noticed "tire wear is quite 
fast." 

► I wonder why? 

A bookkeeper must be warming up 
the roads of Oklahoma with her 440- 



powered slicks. She likes the "150-mph 
speedometer and the loud idle of the 
engine." A Wisconsin palletizer opera- 
tor has proven that his GTX is "very 
quick in a quarter mile, and it's got 
good speed at the top end." He can 
compare his performance with a Kan- 
sas farmer's "115 mph standing quarter 
mile!" 

► The 426 with its two 4-barrel carbs churns 
out 425 hp @ 5000 rpm; the 440, 375 hp 
@ 4600 rpm. 

Not quite as exciting, but still requir- 
ing nerves of cold-rolled steel and skill 
far above that required to pass a typical 
kids'-stufT state driver's test, is doing 
battle behind the wheel of a cab on a 
city street. A Kansas taxi warrior has a 
barnful of Belvederes, '68s, '67s and 
'65s. As he says, "I've got about 1000 
miles on the '68s, 140,000 on the '67s 
and 175,000 on one '65. The Plymouth 
Belvedere is far superior for cab service 
to any other car. It's easy to drive in 
traffic. I can run them up to 150,000 
miles with very little mechanical fail- 
ure." 

Phenomenal service wasn't in the 
cards for a Massachusetts automobile 
mechanic, however. On a trip to Cali- 
fornia, he racked up a good number of 
miles, enough to give his car a real 
shakedown. "Perhaps I'm so critical be- 
cause I work on cars five days a week, 



STYLE SELLS ROAD RUNNERS and other models in Belvedere series. Later on, owners discover great handling 
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FORWARD-HINGED REAR WINDOW, which angles 
out slightly, receives mixed reaction from owners 




TOP-HINGED GLOVEBOX DOOR, which limits access 
to minuscule space inside, unhinges Belvedere owners 

but my troubles have been lifter noise, 
heat-riser noise, electric windows in- 
operative, clean-air package not ad- 
justed right, temperature gauge inop- 



DRIVER'S-EYE VIEW of instrument panel and controls. 
Bugaboo ashtray is to the rigl^t of Hurst stick 

erative, not to mention workmanship." 

The workmanship criticism applies 
primarily to the interior. As other own- 
ers tend to agree: "I think mechanical 
workmanship is outstanding, but interi- 
or workmanship is poor." — North Caro- 
lina technician. And a Virginia accoun- 
tant, owner of a Road Runner, types, 
"Outside: beautiful," and then, switch- 
ing to the red ribbon on her typewriter, 
"Inside: cheap." 

Complaints about the inside of the 
car are for the usual "screw missing 
here or there; loose, poorly fitted mold- 
ing and trim" and so on. A clerk in 
Virginia, however, complains about a 
specific problem: "The rear seat slopes 
way back — very uncomfortable . . . 




not enough padding — springs stick up 
and rub your bones." 

Regarding interior design (aside 
from the ashtray) owners note that the 
top-hinged glovebox is clumsily de- 
signed. Things spill out, you can't place 
drinks on it and the opened door makes 
the box almost inaccessible, remark 
owners who dislike it. Some shorter 
owners find the top edge of the dash 
too high, and one wants it really low- 
ered — so his children can see over it. 

But, outside, the Belvedere is okay. 
"Looks good, no garbage hanging on 
it," says a Florida electrician. And "It's 
got class, a look that isn't ignored," 
brags an Iowa factory worker. 

When it comes time for those dealer 
trips for routine service 0]>— threaded 
word — repair, Belvedere owners seem 
to be no better or worse off than most 
of us. With stiff upper lip they roll in, 
or occasionally get towed in, ready to 
accept what the fates have in store. 
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ECONOMY isn't big concern of most owners. Only 
20 fiercMit of total have 225 Sixes and 273 V8s 

One owner, a stock clerk in Wisconsin, 
says he's lucky enough to have two 
dealers in town "because one of them I 
wouldn't take a tricycle to!" * * * 



Summary off 1968 Plymouth Bolvodoro Ownors Roports* 



Total miles driven: I.I89.9S0 
Averaqe miles per gallon: 
22S-cu.-in. Six, local driving. 17.2 

long trips . . .n.o. 
2?l-cu.-ln. V8, leeal drMng . IS.7 

long trips . . .18.6 
3l8-cw.-fn. V8, local driving . 15.2 

long trips 18.0 
383-CU.«In. V8, local driving 1 1.9 

long trips . . . 14.7 
426/440.cu.-in. V8s. 

local driving . 10.8 

long trips 13.9 

SpecMte likeK 

Hondltng 53.7% 

Style 43.7 

Performance 25.8 

Economy 25.8 

Power 21.4 

Ride 20.5 

Comfort 19.7 

Readability 10.0 

Steering 6.1 

Brakes 5.7 

Room 4.8 

Specific dislikes: 

Ashtray location 22.7% 

Workmonship 17.7 

Wind noise I3J 

Glove compartment door, 

siie 13.3 

Carburetor 8.3 

Squeaks/rattles 7.7 
Rear-view mirror position 6.1 
Economy 5.5 

What changes would yoe like? 
Ashtray size and location. .29.5% 
Glove compartment door.. 10.8 
Workmanship 10.2 

*Where applleable percentages may 



Dash: lighting/layout/ 

height lOJ 

Better quoiity material — 6.2 
Rear vi«w mirror potHion . . i2 
Position of front aaat ledts. AO 
Mom headroom 4.0 



2- deer coupe 71.4% 

4^eer sedan I8J 

Station wagon 8.1 

Convertible 2.0 

Engine: 

225-cu.-in. Six 10.0% 

273-cg.-ln. V8 10.4 

3l8-cu.-in. V8 4IJ 

383-cu.-in. V8 20.8 

42«/440<u.-ln. V8 17.6 

Transmission: 

3- speed manual 6.4% 

4- speed manual 9.6 

Automatic 84.1 

Hod cmy — chanleal fronbia? 

No 51.0% 

Yof 49.0 

What Vmd of trouble? 

Carburetor 29.8% 

Brakes 10.5 

Transmiulon 9.7 

Electrical 9.7 

Heater 7.3 

Alternator 6.5 

Cbolw 5.6 



Ym 

No 



n u t U io c tory? 



64.7% 
26.7 



Why the Belvedere? 

Style .47J% 

Post experience 23.0 

Price 19.6 

Performance 14.0 

She 10.6 

Handling 9.4 

Economy 8.1 

Reputation 7.7 

li Htm Mvodoro yoor only ear? 

Yes 50.8% 

No .49.2 

Other cars owned: 

Plymouth 22.0% 

Chevrolet 21.1 

Ford 13.0 

Chrysler 12.2 

Volkswagen 8^1 

Valiant 6J 

Pontiac D.7 

Dodge 4.9 

Oldsmobile 4.1 

What options/accessories? 
Pov^er steering 68.7% 

Radio 63.6 

Airconditioning 24.7 

Power brakes 20.5 

Power top (convert.) 20.0 

Posltraction 17.7 

Power rear window (stcrtioo* 

wagon ) IS.0 

Tinted gloss 14.6 

Courtesy llgMs 13.6 

Console I3.I 

Age distribntion of owners: 

15-29 44.1% 

30.49 34.4 

50 plus 21 J 



not equal 100 pnrcont due to rounding and/or Insufficient sample. 
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SCIENCE 



The Thousand Ears 
Of Soundprints 



By FRANK A. TINKER 

AT THE HEIGHT of last summer's 
brief Mideast war, alert Israeli 
agents picked up a garbled phone con- 
versation that, when deciphered, ap- 
peared to be an agreement between the 
heads of two Arab states to blame the 
bombing of Egyptian airfields on U.S. 
and British planes. The agents rushed 
a tape of the conversation to a London 
newspaper, which quickly consulted 
Lawrence G. Kersta, an expert voice 
analyst and former Bell Telephone 
physicist here in the United States. 
Kersta ran the tape through a machine 
called a sound spectrograph and, as the 
next day's headlines blared, one of the 
two voices was, indeed, that of President 
Nasser of the United Arab Republic. 

How could Kersta be sure? Like fin- 
gerprints, every voice has its own 
identifying characteristics determined 
by unique habits of speech and differ- 
ences in the voice-producing apparatus 
— the larynx, tongue and frontal mouth 

TAPING A SUSPECT'S VOICE, like fingerprinting, is 
now standard procedure at many police stations 





CaV\e' 




cavities. These identifying characteris- 
tics not only vary as much as finger- 
prints between different people, but 
they're also just about as indelible. No 
amount of holding your nose, whisper- 
ing or trying to change the sound of 
your voice can camouflage the charac- 
teristic pattern. 

Kersta's sound spectrograph makes 
a printed time-frequency-amplitude 
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Telltale sound pictures — as distinctive as fingerprints — 
are catching criminals by their voices. Soon they'll spot 
diseases, detect mechanical failures before they happen 
and keep tabs on just about anything that makes a noise 



Tape supply reel 



Takeup reel 



Stylus rides along 
drum on worm 



Guide 
rails 




mer drive 



Motor 



Worm-screw 
drive 



Tape wound 
around 
split drum 



Rotating scanning 
head 



HOW A VOICEPRINT IS MADE is shown above. Tape of voice is wound around split drum. Rotating scanner 
inside picks up signals from the tape and relays them to a stylus that draws a graph of the voice on 
a revolving cylinder. Across the page is famed voice analyst L. G. Kersta with his sound spectrograph 



10 AlWii _ v^^^y^ Called First of Its K.nd j 



name is ; .Frank Tin ker 





I 



VOICEPRINT OF AUTHOR 

is shown at left. It was 
made as he said: "My name 
is Frank Tinker." Groups of 
bars clearly show divisions 
between words and syllables 
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CAN YOU SPOT the two matching voiceprints above? All six represent the word "you." They were made 
by five difFerent people with one person speaking the word twice. (Nos. 1 and 6 were mode by the same per- 
son. While not absolutely identical, they show similar characteristics in the way contour lines are grouped) 



TWO TYPES OF VOICEPRINTS are shown below. In 
bar graph at left, differences in intensity are in- 
dicated by variations in shading. In contour type 
at right, points of equal intensity ore connected 
by lines like a contour map. Bar is easier to read 
by eye, but contour is better for computer analysis 




plot of voiced sounds recorded on mag- 
netic tape. Each plot, or voiceprint, is 
actually a picture of a person's unique 
speech pattern. In the case of the sus- 
pected Nasser conversation, all Kersta 
had to do was compare voiceprints 
made from the Israeli tape with those 
made from recordings of known Nas- 
ser speeches. The prints were found to 
be identical in 23 different phonetic ele- 
ments, or points as they are called in 
fingerprinting. Ordinarily, identification 
is considered positive if at least 16 
points match. By contrast, only 9 to 12 
points are required by varying state 
laws for fingerprints. 
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Research on voiceprints was begun 
more than 20 years ago by Bell Tele- 
phone scientists as a means of tracking 
down obscene and threatening tele- 
phone callers. Today, the amazing 
sound pictures are finding impressive 
uses in an increasing number of fields, 
including space technology, medicine 
and industry. Kersta now heads his 
own sound research company. Voice- 
print Laboratories, Inc., in Somerville, 
N.J., and scarcely a day goes by that 
he isn't called upon to make some sen- 
sational identification. 

Following the Watts riots three years 
ago, a youth interviewed on a TV 
broadcast brazenly told exactly how he 
had fire-bombed homes and stores. Al- 
though the network had promised him 
anonymity, appalled Los Angeles police 
eventually collared a suspect whose 
record indicated he might be the same 
youth. Many points of identification 
were established, but the clincher was 
the voiceprint. Kersta spotted 33 points 
of similarity between the suspect's 
voice and the voice on TV. His testi- 
mony helped convict the arsonist. 




BEFORE TREATMENT 
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The first court acceptance of such 
identification came last year in White 
Plains, N.Y., when a bribe-taking police 
officer's voice was trapped by voice- 
print. Since then, several other courts 
have admitted these prints as evidence. 
Several law-enforcement agencies, in- 
cluding the Michigan State Police, are 
already requiring criminals to have 
their voices taped at the time they're 
booked in the same manner that finger- 
prints are taken. 

To identify a voice, a sound spectro- 
graph operator chooses 10 simple key 
words such as "to," "me" and "it." The 
tape to be scanned is advanced on reels 
until the section containing a selected 
phrase is looped around a small drum. 
A magnetic pickup head rotating inside 
the drum scans this part of the tape for 
frequency and volume. The tape is 
scanned 400 times in 80 seconds as the 
pickup whirls around. 

A deep bass singer can rattle his 
vocal cords at about 76 cycles per sec- 
onds. A coloratura soprano striking a 
high C will send out 1024 cycles. The 

(Please turn to page 176) 




How Soundprints Can Help the Sick 

HEARTPRINTS HEIP DOCTORS to diagnose ailments not readily detected otherwise. Print at left below shows 
normal heart, while one at right reveals pulmonic stenosis (constriction of pulmonary artery). To the ear, 
this and aortic stenosis sound alike, but precise soundprints easily distinguish between the two problems 




NORMAL HEART 



DISEASED HEART 



WHETHER A TREATMENT is working or not can be quickly seen by comparing soundprints. Pair at left be- 
low shows inhale-exhale cycle of an asthma sufFerer before treatment. Pronounced peaks neai center in- 
dicate typical wheezing, gasping sounds. Prints at right, made after treatment, show wheezes have subsided 




ONLY PADDLES, oars, and sail may be used, so canoes 
are favored. Below is the winning canoe. Note oarlocks 








Down to 
The Sea 
In Ships— 
The Hard 
Way 



By TOM BUCKNER 



In the world's toughest canoe 
race, rugged boatmen strain 
day and night to paddle down 
419 miles of river and 
through 50 miles of open sea. 
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EARLY THIS MONTH, a group of 
hearties will brave the dangers of 
river combat in what is billed as "the 
world's toughest boat race." Called the 
Texas Water Safari, this year's race 
may last seven days. 

Last year, 37 teams started at San 
Marcos, Tex., traveled 410 miles down 
the San Marcos and Guadalupe rivers, 
then struck out over 128 miles of open 
water in the Gulf of Mexico. Eight days 
later, only six teams reached the finish. 

For the second straight year, two 
tugboat builders. Jay Bludworth, 52, 
and his brother Harold, 46, won. This 
was the most grueling Safari in its five 
year history. 

With temperatures soaring to 100° 
several times, the teams slipped, car- 
ried, pushed canoes over eight dams, 
under 13 low bridges, around countless 
log jams, through many rapids. 

The race will test boat design, race 
strategy, human endurance. ★ * ★ 
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LOW BRIDGE (left) forces contestants to lie out flat. 
Bridge clearance also restricts canoe height. Eight 
dams from 5 to 1 2 feet high cause trouble (above). 
More trouble (below) as a canoe swamps in one of 
many rapids. Contestants must carry all their provi- 
sions from the start of race. They cannot be supplied 
along the way. This rule is considered in race strategy 




LAST LEG of Safari is a tough stretch of open water 
in the Gulf. Racing is limited to daylight hours here 
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AMPHICAT "swims" with ease, making it great for fishermen, duck hunters. Freeboard is ample in deep water 



A Cat for All Seasons 

PM'S auto editor tests a tough little amphibian 
that's eager to go just about anywhere 

By BILL KILPATRICK 



I'M BEGINNING to get the idea the 
Boss is trying to tell me something. 
Like, maybe I ought to update the old 
resume and start looking around for 
work. 

Two years in a row now he has had 
me out in the boondocks of Michigan 
in November test-driving some kind 
of amphibious vehicle. First it was a 
coolish military prototype called 
TASC (See Boy, If It Could Onhj Fly!, 
page 118, Mar. '67 PM), then a maxi- 
mum fresh air job called the Amphi- 
cat, winner of a PM award at last 
year's International Inventors and 
New Products Exposition. My feet got 
soaked both times and I damn near 
froze to death. The traditional pink 
slip would be more humane. 

But, subsequent sneezes aside, be- 



lieve me when I tell you I had a great 
time fooling around with that Amphi- 
cat. It's the sort of vehicular toy 
small boys dream of and grown men 
turn to with the satisfying seriousness 
they once expended on the pursuit of 
girls. 

For openers, the Amphicat will go 
just about anywhere. I romped (yeah, 
romped) over fields, through tall 
swamp grass, down fire trails, up steep 
hills (fully loaded, the 'Cat will take a 
45° grade in stride), over fallen logs, 
through marshes, across ponds, 
through thick woods, under heavy 
overhanging brush — anyplace follow- 
ing my ample nose took me. Once con- 
fidence surmounted craven timidity, I 
scouted the landscape for obstacles or 
terrain the 'Cat couldn't handle. No 
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such; it really is a "go-anywhere" rig. 

Key to the Amphicat's outstanding 
agihty is a unique arrangement and 
tj^e of six tubeless, punctureproof tires, 
made by Goodrich and called Flex-a- 
Wall. Power from the 16-hp, two- 
cycle single-cylinder Sachs engine 
(from Germany; motorcycles, and all 
that) is distributed equally to all six 
wheels via a multiclutch, chain-drive 
setup. In rough going, the tires flex to 
cope with whatever presents itself, 
their action being similar to that of a 
tank track. On water, the moderately 
ribbed tires serve as paddle wheels, 
enabling you to bob along at a brisk 
two mph. 

Rugged performer with plastic body 

Another key to the 'Cat's versatiUty 
is its deceptively rugged construction. 
Your first impression is of a frail little 
bucket you know darn well is going to 
kill you. Lifting the "hood" and peering 
down at the maze of engine, gears and 
chains serves to further your convic- 
tion that driving it calls for bravery 
second only to that displayed by the 
Wright Brothers. Yet once afield and 
the adrenalin subsides, you appreciate 
that the 'Cat's saucy little two-piece 
molded plastic body is designed and 
built for a lifetime of hard knocks. The 
engine apparently has a heart of spring 
steel and the gear /drive-chain ar- 
rangement seems built to survive even 
the most ham-handed demands of un- 
skilled and unreasonable operation. 

Much simplified, driving the 'Cat is 
something like what I imagine it 
would be to drive a bulldozer. 

There are two speeds — one forward, 
one reverse. Gears are changed by 
means of a floor-mounted shifting le- 
ver. Driving controls consist of two 
side-by-side "sticks," the right one of 
which incorporates a squeeze-type 
hand throttle. In forward gear, give 
'er a little gas, push both sticks for- 
ward evenly, and you go forward. 
Wide open in this position you can 
reach a top speed of about 35 mph. 
Ease off on the sticks and they return 



to neutral, slowing you down. HauUng 
the sticks all the way back (again, 
evenly) will give you braking action. 
To back up, you put the gear shift le- 
ver in reverse and repeat the process; 
i.e., you push the sticks forward to go 
in the desired direction. 

To turn to the right, you haul back 
on the right stick and shove the left 
stick forward. You do the opposite to 
turn left. The harder you haul and 
push, the more sharply you'll turn. It 
takes a little getting used to, but with 
practice becomes sort of second na- 
ture. 

The thing to avoid is allowing the 
'Cat to get in a position defying one or 
more basic laws of physics. True, it's a 
go-anywhere vehicle (makes a great 
snowmobile, by the way) , but on its 
own terms, thank you. It can be tipped 
over, and it tends to fly like a rock if 
you try leaping off steep enbankments. 



DESPITE head and taillights, Amphicat is a true ofF- 
road rig. You can get an optional 20-hp version 




I tried zooming off a sharp, three-foot 
drop into a pond, and, while the 'Cat 
is unsinkable, it entered the water as 
if completing a half gainer. Sitting 
there in a cockpit full of icy water 
gave me reason to know the 'Cat will 
cooperate fully ... to a point. 

Sold by Mobihty Unlimited, of Au- 
burn Heights, Mich., Amphicat's price 
is $1295. That's a lot of money for an 
outdoors-y toy, but then again, the 'Cat 
is a lot of toy. * * * 
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NEWS BRIEFS 




Salty school for sailors 

The National Maritime Union training school 
in New York sports an unusual exterior. It has 
a rakish 8V2° inward slope (to conform to the 
city's "setback" law) and its windows are all 
"portholes," 5V2 ^eet in diameter. 





Lots of muscle 



The new 4000-hp, 130-mph Kestral, built 
by Hawker Siddeley, is the most powerful 
single-engined locomotive in the world. 




Inside story in living color 

German doctors can now study the inside 
of a human stomach in full color on a closed- 
circuit TV screen. A new Siemens camera, set 
up at the end of a fiber optic tube inserted 
in a patient's mouth, transmits the image. 




Here's a shop project! (But, sorry, we don't have plans) 

London's "queen of hardware" glitters regally, but she'll hardly set a fashion trend. Her 
aluminum crown sparkles with 346 wood screws, the heads of 55 others and six chrome- 
plated dome tops. Her cloak is aluminum foil and her gown, 403 mesh pan scrubbers. 
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Snow melters 

Roof-heating panels are being installed on 
Japanese homes to keep ice and snow from 
building up along roof edges. The panels, 
which are sandwiches of cross-woven heating 
elements covered by sheet metal, were de- 
veloped jointly by Matsushita Electric and 
Hokkaido Electric Power Co. 




Pint-size hovercraft 

Powered by a 3y2 hp gasoline engine, the 
Mini-Hovercraft floats 3 inches above the 
ground and will travel 15 mph. The 6-foot- 
long, fiberglass craft weighs 73 pounds. Here, 
a model demonstrates how a rider operates 
the new British "supertoy." Another version 
of the hovercraft is 9 feet in length. 




Room with a view 

A pilothouse that moves up and down on hydraulic stilts solves some knotty navigation 
problems for the skipper of the towboat, Mob// Leader, which pushes strings of barges on the 
Mississippi River. With up to 15 huge barges strung out ahead, the pilothouse at its full 
height of 16 feet enables the man at the wheel to see over the lead barge. When a low 
bridge comes along, the pilothouse drops down to the deck. Automation of the boat allows 
bridge control of all engine room functions. Builder of the craft is Jeffboat, and the auto- 
mation system was designed by Mobil's Marine Technical Div. 
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Just iMiteiitecl 

PM'S PICK I OF THE NEW INVENTIONS 

Prepared in cooperation with Roger S. Shashoua, Director, International Inventors Association, Inc. 

Illustrations by Don Evans and Herb Mott 




1. OFFSHORE OIL-DRILLING RIGS tend to tip in rough 
water and are sometimes in danger of capsizing. The 
floating platform shown here uses variable-pitch pro- 
pellers at the lower ends of its legs to stabilize it auto- 
matically. As one corner tilts downward, its prop pushes 
upward, while props at the other corners pull down- 
ward to level the platform. The pitch controls are 
actuated by sensitive gyro mechanisms up on deck 



2. CLIP-ON SHAVING BRUSH 

at right is designed for men 
who prefer to apply lather 
with a brush but who still 
would like the convenience 
of a spray-on cream. The 
brush attaches to a regular 
pushbutton dispenser and 
feeds premixed lather out 
through its br'stles. A rubber 
coupling connects the spray 
nozzle to a hole in the brush, 
and a suction cup holds the 
accessory to the side of the 
can. When one dispenser is 
empty, you simply remove 
the brush and hook it onto 
a fresh supply of the cream 




Suction 
cup holds 
brush 
on can 




Inventors of the devices shown on ihese pages ore as follows: 1. Sheldon B. Field, Floral 
Park, N. Y. (No. 3,349.7'40); 2. Clarence B. Johnson, San Bruno, Calif. (No. 3,346,908); 
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3. THERE'S NO CRANKING to jack up a car with 
the ingenious off-center disc above. You just slip the 
disc into a socket under the car's side and roll 
ahead. As the disc turns, its eccentric cam action 
automatically lifts the car ofF the ground. After the 
tire is changed, a lever releases the disc's pivot, 
lowering the car. To jack up a rear wheel, the 
car can be pushed by hand up and onto the disc 



4. YOU DON'T NEED A TRUCK or trailer to tote a 
family camper. The piggyback rig above fits over 
the rear end of an ordinary sedan and adds only 
two feet to the car's length. At the campsite, it is 
detached and panels drop down to form walls and 
a floor. There's a bunk space for kids up front, 
and cots fold out below for Mom and Dad. Range, 
sink and other utilities are built into the rear wall 



5. THIS COLLAPSIBLE STOOL folds up into such a compact package it can be carried like a lady's handbag 
(left, below). Telescoping metal tubes hidden inside (center) slip quickly into sockets to give the seat tripod 
legs capable of supporting up to 300 pounds. The portable stool is designed for compers, sportsmen, 
travelers and others who want a temporary seat without the bother of carrying a heavy, bulky chair 




3. Michael Rossnan, Silver Spring, Md. (No. 3,348,807); 4. John V. Henson, Baltimore, 
Md. (No. 3,337,259); 5. Westerwalder KunststofFwerk, Alterkirchen, West Germany. 
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BOATING 

BUILD YOURSELF THIS 



One-Man 

Sports Submarine 



In an exciting new scuba sub, instead 
of wearing a mask, you ride with head 
and shoulders in a dry conning tower 

By KEVIN V. BROWN 

IF YOU HAVE a slight case of claus- 
trophobia, as I do, the hardest part 
is just climbing into the thing. The 
rest is easy. 

I took a few deep breaths — and chick- 
ened out each time — then growled, 
"Aw, come on, let's get it over with." 

I ducked down, holding my nose, 
slid my head and shoulders sideways, 
then pushed up beneath the plastic 
dome. My head came up above the wa- 
ter line, I opened my eyes, released 
my nose, and exhaled luxuriously. 
"How about that! It works." 

The air hose was draped over the 
steering post, and I pushed the button 
on the mouthpiece a few times, com- 
forted by the "hiss-hiss" of new air. 

Kent Markham, standing by the craft 
on a shallow bank, grinned. "Okay?" 
he asked, but his voice was faint and 
hollow in my watered-in chamber. 
He leaned closer. "Let's push off." 
I sat firmly on the battery case, then 
with my feet outside the ballast tray 
"walked" into deeper water. Soon I 
was floating, with just the dome above 
the water line on the outside, and my 
head, shoulders and part of my chest 
above it inside. 

The dome began to fog up from my 
breathing, but the view downward was 
sheer beauty. I was at Silver Springs, 
Fla., floating in perhaps the clearest 
water anywhere on this earth, and I 
was riding in Markham's new one- 
man home-built submarine. A math 




AUTHOR prepares for voyage to bottom of Silver 
Springs, assisted by designer Kent Markham (right) 
and Springs photographer. Delta-winged submarine 
can go to bottom of lakes or rivers, v/hile domed 
chamber keeps diver's head dry. At right, sob rests 
amidst waving seaweed on floor of Silver Springs 

teacher at John Gorrie Junior High 
School in Jacksonville, Fla., he designed 
and built it in his spare time, and had 
plans printed so anyone else could 
build one, too. 

He calls it a semi-dry submarine, be- 
cause the upper part of your body is 
out of the water at any depth and you 
are breathing freely without wearing a 
mouthpiece or mask, although you can 
wear either if you choose. It's a ve- 
hicle sportsmen — or even serious div- 
ers — might enjoy using. 

When I had floated away from the 
bank, I began experimenting with the 
"constant buoyancy valve," a simple 
length of pipe with a "V-slit" at the 
open end and attached to a free-swing- 
ing elbow joint at the other end. The 
joint opens to the outside of the cham- 
ber, and is one of the keys to Mark- 
ham's design. 

The pipe pointed almost straight 

(For cutaway drawings and construction pictures, 
turn the page. Text continues on page 192) 
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MARKHAM SPORT SUBMARINE 
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bubble 
canopy 



iii/j 



Vi' glass downward 
Motor viewpoint 
switch 

Compass 



Fiberglassed 
nose section 



Flat'^^^indshield"on bubble 
to avoid distortion 



ill 



I'm I 



/ / 



I y-'^y yy 



yy^~r^ 



\9 ^ JS?^:*^ 



Steeri ng 
fin — 



Stabili2 
fin 



Aircraft-type 
wheel controls 
both dive angle 
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Battery case 
and seat 



PLANS AVAILABLE 

If you are interested in building the 
Markham Sport Submarine, you can 
obtain basic working drawings, con- 
struction photos and detailed building 
instructions by sending $6.00 and your 
name and address to: 

W. Kent Markham 

5546 Keystone Dr. N. 

Jacksonville, Fla. 32207 



BOLTS AND SCREWS and some marine glue hold sub together. Tapered nose 
is shaped with thin ribs then covered with fiberglass. Bright paint covers all 
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A Beginner's Guide 





to Motorcycles 




MIDDLEWEIGHTS offer ideal combination of comparatively low 
initial cost, high performance, agility, economy of operation 




HIGH-TUNED HEAVYWEIGHTS, usually with dual carburetion, 
stress high performance, agility, make outstanding tourers 
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POPULAR MECHANICS 

Copyrighted material 



Buying Your First Motorcycle 

Price and intended use are the main considerations, but 
it makes sense to start small and learn all the ropes 

By DOUG RICHMOND 



BUYING A MOTORCYCLE a few 
years ago was a fairly simple 
task. As a buyer, you had your choice 
of a big Harley or Indian, new or used. 
That was it. Period. 

But today you are offered something 
like 30 different brands, a full range of 
sizes from little tiddlers up to huge 
German Mammoths and American Har- 
ley-Davidson Duo-Glides with engines 
as large as some sports cars. 

Because most motorcycles sold today 
are special-purpose designs, if you're a 
first-time buyer you must decide what 
you're going to do with a bike. A big, 
fast machine designed to stick to pave- 
ment may prove an abomination on fire 
roads, or "cow trails." 

The most important single consider- 
ation in the selection of a motorcycle 
is size, and in motorcycles the piston 
displacement of the engine expressed 
in cubic centimeters — cc for short — de- 
termines the size. 

If you are primarily interested in 
speed, with good road-holding ability 
on pavement, the more highly tuned 
heavyweights are your best bet. The 
English 750-cc Nortons and Royal En- 
fields, the twin-carburetor BSAs and 
Triumphs of 650-cc displacement, the 
500-cc Velocette Thruxton, the Ger- 
man BMW R-69 and Harley's 883-cc 
Sportster fall into this classification. 
These machines accelerate like a drag- 
ster and are often so powerful that sud- 
denly opening the throttle in first or 
second — and sometimes third — will, 
by sheer power, lift the front wheel. 

And it is for just this reason that a 
first-time, inexperienced motorcycle- 
buyer should leave them strictly alone. 
A slight mishandling of the controls — 
something that might pass unnoticed 
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on a smaller, less powerful machine — 
could send one of these bikes crashing 
into an intersection, or flip it over. 

If you intend to do much long-dis- 
tance touring, the larger detuned mod- 
els from the same makers are for you. 
The big Harley 1200-cc Electra-Glide, 
with its soft suspension and huge en- 
gine that just loafs at 70 mph, is great 
for touring, as are the single-carbure- 
tor BSA and Triumph 650s. The 600-cc 
BMW R-60, with its shaft drive, mag- 
neto ignition and completely separate 
hghting system is another old tourer 
standby. Italy offers the 700-cc Moto- 
Guzzi, and from Japan comes the 650- 
cc Kawasaki. 

These bikes tend to substitute relia- 
bility and lack of tinkering for pure 
speed, and sacrifice a certain degree 
of road-holding — which generally re- 
quires stiff suspension — for comfort. 
But they can be ridden hour-in-and- 
hour-out with as much comfort as is 
possible on a motorcycle. Most long 
distance touring is done between 50 
and 70 mph (with more at the lower 
figure than the higher) , and these tour- 
ing bikes will do such speeds easily and 
with an absolute minimum of fuss and 
bother. Also, they're just the ticket if 
you ride to work on open highways. 

The middleweights, with engines 
from 300 to 500 cc, are something of a 
compromise. They are on the average 
quite a bit lower in price than the 
heavyweights and may go almost as 
fast. They have more than enough 
power to be practical for touring, and 
are not so large as to be unwieldy in 
traffic. In this range the two-cycle en- 
gines first come into consideration. 

The argument over two- or four-cycle 
(Please turn to page 180) 
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Amazing Man-Made Gems- 




ONE OF THE STAR RUBIES above is genu, 
ine and one is synthetic. Can you tell 
which is which? Here's a hint: The man- 
made stone looks more perfect than the 
natural one. The same holds true for the 
pair of star sapphires at left — one came 
out of the ground, the other out of a lab- 
oratory, yet they're so identical that only 
experts can tell them apart. (In the rubies, 
it's the one on the left that's synthetic; 
with the sapphires, it's the one on the 
right. Note in each case how the high- 
lights creating the star effect are more 
pronounced in the synthetic jewel — the 
only tip-off.) Proof that lab-created gems are not necessarily cheap is the matched set of gold and ruby 
cuff links and tie clip below valued at several hundred dollars. The lucky lady at left below is getting 
a sapphire pendant 
that would please a 
queen, synthetic or not. 
Gems shown are pro- 
duced by the Linde 
Div. of Union Carbide 



u.- 




Synthetic rubies, sapphires and emeralds, chemi- 
cally identical to natural stones, are so perfect 
it's the only way you con tell them opart — they're 
too perfect to be genuine. 

By ARTHUR S. FREESE 



} They're Real, Not ^es 



FOR THOUSANDS OF YEARS, rubies, 
sapphires and emeralds have been among 
man's rarest and most highly prized treasures. 
Now we can produce these glittering jewels in 
a factory. The amazing thing about modern 
man-made gems is that they aren't just imita- 
tions of the real thing — they are the real thing. 
They are as identical to natural stones as an 
ice cube frozen in your refrigerator is to an 
icicle created on a cold day outdoors. The only 
difference is that one is produced by nature 
and the other is produced by machine. 

Today, every one of us owns some of these 
jewels — in a watch, radio, phonograph needle, 
even as the tip in a ballpoint pen. Produced 
inexpensively, they take wear and abuse no 
metal could withstand. In purer forms, they 
have made possible space-age technology, 
solid-state electronics and the fantastic world 
of lasers. 

Beautifully cut and polished synthetic 
stones, like the sparkling star rubies and sap- 
phires shown on the opposite page, are also 
revolutionizing the jewelry business. While 
they are not necessarily cheap, they cost sub- 
stantially less than their natural counterparts. 
In sizes ranging from one to three carats — 
typical for many pieces of jewelry — they may 
sell for as little as $15 to $25 a carat, compared 
to as much as a $1000 a carat for an identical, 
mined stone. 

These man-made jewels are exactly the same 
as genuine stones in chemical composition, 
atomic arrangement and optical properties. In 
fact, they're even better. Because they're cre- 
ated under precisely controlled laboratory con- 
ditions, they can be made near-perfect. One of 
the few ways an expert can tell them apart 
is that they're more perfect than nature herself 
can produce. Mined gems always have defects. 

Almost all gems are minerals with a definite 
crystal form — inorganic substances whose 
atoms are arranged in an orderly latticework. 
There are some 1600 mineral species in nature, 

FIERY BLOB at right above, known as a "boule," is a jewel 
in the making. Inside a Verneuil furnace, it grows little by 
little as molten particles of aluminum oxide fuse to it under 
intense 2200° C. (3960° F.) heat of a hydrogen-oxygen flame 
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but only 80 are considered as gems. 
The more important of these are now 
sjmthesized — ruby, sapphire, quartz, 
diamond and spinel, the last being a 
hard mineral found in various colors 
in its natural form. Strictly speaking, 
quartz is not classed as a gem, but is 
grouped with them because it performs 
many of the same functions. 

The most important property of 
these stones is their hardness. On the 
Mohs hardness scale, diamond, hardest 
of all substances, is listed as 10. Ruby 
and sapphire are rated right behind it 
at 9. Spinel is 8, and quartz 7 (the di- 
viding hne between hard and soft gems) . 

The first synthetic gem was made in 
1880 in Glasgow, Scotland. James Bal- 
lantine Hannay, a chemist, mixed par- 



VERNEUiL FURNACE 




Motor-driven cam 



Hammer rises 
and falls, jiggling 
hopper to release 
particles 

Hopper filled with 
aiuminum oxide 

Oxygen inlet 

Aluminum oxide 
particles drop down 
through flame 

Hydrogen inlet 



2200' C. flame 



Molten particles 
fall on boule and 
fuse to it 



Boule (growing 
crystal) 



HOW A JEWEL IS "GROWN" 

is shown in the diagram at 
left of a Verneuil furnace. The 
boule, or growing mineral 
crystal, is supported on a 
rod In a fireproof chamber at 
the bottom of the furnace. 
Above it, oxygen and hydro- 
gen ore mixed to produce a 
2200" C. flame like a blow- 
torch. Particles of aluminum 
oxide are melted as they fall 
down through the flame and 
fuse to the boule, causing it to 
grow bigger. A clever hammer 
device, actuated by a motor- 
driven cam, keeps tapping the 
aluminum oxide container at 
the top of the furnace so the 
particles fail out the bottom 
through a screen. When the 
boule has grown to desired 
size, it is removed and allow- 
ed to cool slowly. The photo 
at the upper left shows a row 
of gem-fusing furnaces being 
checked by a technician. A 
mirror lets him see up into 
the bottom of each furnace to 
tell how the boule is growing 



Support rod 
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SYNTHETIC RUBY CRYSTAL, the tiny cube at center 
above, is the heart of this laser setup at Hughes 




FIVE STAGES from rough boule to finished jewel are 
ter photo), which are then ground to a dome shape. < 



The average boule is about the size 
of your thumb and takes three or four 
hours to grow. The Verneuil furnace 
is actually a vertical hydrogen-oxygen 
blowtorch producing a flame of 2100° 
to 2200° centigrade (3780° to 3960°F.) 
— hot enough to melt aluminum oxide 
particles as they fall through the flame 
and fuse to the growing boule. It is esti- 
mated that of every 100 carats grown, 
only two carats represent valuable 
gems. The rest are of lower quality for 
industrial use. 

A woman would find it hard to be- 
lieve that her red ruby and blue sap- 
phire are actually the same, but they 
are. Sapphire and ruby are two differ- 
ently colored varieties of the same 
transparent mineral, corundum. Chem- 
ically, they are alumina — aluminum 
oxide — and only impurities cause the 

^ ^ o o 

^ J d 0 9 

shown above. Each boule is sliced into discs (cen- 
final polishing (for right) brings out star highlights 



affin, bone oil and lithium and heated 
them red hot in an iron bomb he had 
welded shut. After 14 hours, he took 
out some tiny stones and deposited 
them with the British Museum of Nat- 
ural History in London. There they lay 
until 1943 when an X-ray examination 
proved they were diamonds. No one 
has ever been able to duplicate Han- 
nay's process. 

It was in 1902 that the synthetic gem 
industry was founded by a French 
chemist, Auguste Victor Louis Verneuil. 
He developed the flame-fusion process 
for synthesizing corundum and spinel. 
His method is still the most widely 
used, and the furnaces are named after 
him. His synthesis is called "growing a 
boule." Boule is the French word for 
ball. 
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coloration. The red of the ruby is due 
to a trace of chromium oxide; the blue 
of the sapphire to traces of iron, titan- 
ium or cobalt oxides. 

An industrial scientist recently 
showed me what looked like a solid red 
glass rod nine inches long and an inch 
in diameter. It was as heavy as a lead 
pipe. Holding it to my eye like a tele- 
scope, I could see through the nine 
inches as if the rod were only a thin, 
flawless piece of red glass — so perfectly 
did the light pass through its length. 

This was a ruby laser, worth some 
$5000. The same weight in natural 
rubies (you couldn't get one this size) 
would be valued at a minimum of 
$500,000. As the scientist put it: "Any- 
thing good enough to modulate a laser 

(Please turn to page 188) 
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NEWS BRIEFS 




Paralyzed parkers 

Drivers who leave their cars Illegally parked 
in Paris now return to find their front wheels 
secured by a giant lock. A trip to the police 
station and a 50-franc fine unlock it. 




Use the rear entrance 

A rear door that eliminates side doors and 
knobs is one of the many safety and luxury 
features of the Mohs Ostentatienne Opera 
Sedan. The car sells for $19,600. 




Dutch aim for moon ride 

Dutch scientists have come up with their 
own version of a car suitable for use on the 
moon. It features giant tires, sealed engine 
and body and two large oxygen tanks. 




For a circle of friends 

People who like to sit around together will 
take to this Danish-designed sofa. Called the 
Crown settee, the round sofa sells for a little 
over $1100. 




London transit trains to operate automatically 

It'll be a hands-off operation this fall when London Transport's automatic trains go into 
operation on one branch of the transit line. Once the doors are closed and the start button 
pressed, the trains operate automatically, responding to coded impulses sent through the track. 
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The big picture 

Tourists at the visitor center over- 
looking Arizona's Glen Canyon Dam 
(right) can also view a 20-foot-long 
relief map of the 15,360-square-mile 
upriver area that drains into the Col- 
orado River. Shown at work on the 
plastic-foam map is Robert Miller. 




British architects design a city in the sea 

A city of 30,000 people could be located 15 miles off the east coast of England, according 
to a group of British architects. The project, called Sea City, could add new living area for 
a growing population. Surrounded by a 180-foot-high wall, the city would be supported by 
piles and concrete pontoons. The main industry would be fish farming. 
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PHOTOGRAPHY 




HOW TO MAKE 

BIG PANORAMAS FROM 



When you want to capture a beauti- 
ful view that's too wide for your 
camera lens, just shoot it in sev- 
eral parts and piece them together. 
With this easy hand-held method, 
you don't even need to use a tripod 



How WOULD YOU LIKE to make a 
photograph two or three feet wide 
capturing the sweeping grandeur of a 
mountain view, a shimmering seascape or 
a far-flung city skyline? Such scenes are 
too big to put on one piece of film. But you 
can put them on several pieces of film and 
join the pictures side by side. 

Shooting panoramas is often considered 
a job for a pro, but it's actually a simple 
process. If you can take one picture, you 
can take three in a row. I once made a 
panorama covering 360^ and involving 15 
separate views — all shot with the camera 
hand-held. The only thing you need to be 
sure of is that the segments will join to- 
gether properly to form a continuous pic- 
ture. Since you can't judge exactly where 



one scene will end and the next one begin, 
you deliberately overlap your segments 
slightly, then trim them later. The draw- 
ing on the opposite page shows how you 
can use a tree, pole, building or other 
identifying object to help guide you in 
matching scenes. 

As you swing the camera to take in dif- 
ferent views, pivot your body from the 
waist up without moving your feet. This 



MATERIALS FOR SPLICING are simple— some tope and 
o razor knife. A paper cutter is handy but not es- 
sential. Three prints shown here are those from which 
the panorama at the top of the page was mode 
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SWEEPING VIEW of Fort Worth, Tex., skyline, not possible with a normal lens, was 
made by shifting camera to take three separate views and then piecing them together 



LITTLE PICTURES 



By GORDON SMITH 



will keep the camera in the same relative 
position and minimize distortion. Try to 
hold the camera at the same level for each 
view, but don't worry if the alignment 
isn't perfect. Slight mismatches between 
views are simply trimmed off later. As a 
rule of thumb, locate the horizon line 
about a third of the way down from the 
top of the viewfinder and this will auto- 
matically keep the views aligned. If there 



is no horizon, use your identifying object 
to guide your positioning. 

Wherever possible, make all shots at 
the same exposure. Minor differences in 
negative density can be adjusted in print- 
ing to keep the background areas close in 
tone so the seams won't show. On the fol- 
lowing page are step-by-step photos 
showing how to trim and splice the prints 
to form a single panoramic picture. * * * 




IDENTIFYING LANDMARK 

MAIN TRICK in shooting panoramas is to be 
sure each segment overlaps slightly into 
those next to it so you come out with a con- 
tinuous picture. Look for a tree, telegraph 
pole, building or other identifying object 
and mentally divide the scene in two at this 
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VIEWS OVERLAP SLIGHTLY 

point. Include this same object in both halves 
of the picture — at the right-hond edge of the 
left-hand half and the left-hand edge of the 
right-hand half. Then you can use the object 
as a guide to join the two parts of the scene 
perfectly, as !>hown in photos on next page 
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SPRAWLING GOLF COURSE PANORAMA was shot in two parts, requiring only a single splice at the center 




1. FIRST STEP is to trim the side edge off one print. 
Make this cut through or near your identifying object. 
Now slide the trimmed edge over the adjacent print 
until you have a match. At this point, cut a small slit 
at the top and bottom of the second print, using the 
trimmed edge as a guide. Keep the horizon straight 



2. TRIM THE SECOND PRINT on a paper cutter, using 
the slit marks at the top and bottom to line it up. 
This will give you a perfect match with the trimmed 
edge on the first print. If no paper cutter is avail- 
able, lay a steel straightedge over the print of the 
slit marks and run a knife along it to trim ofF excess 




3. STICK SMALL TABS of tape to the back of one 
print so the ends protrude slightly. Let these tabs 
slide over the adjacent print while you're adjusting 
the alignment. When the match is perfect, lift 
the corners of the second print so the tabs slip 
underneath, then press firmly down on the tape 



4. AFTER THE PRINTS have been temporarily joined 
with the tabs of tape, reinforce the seam with a 
strip of wide paper tape. This can be the brown 
gummed kind used in stores to seol packages, or you 
can cut a strip of stiff regular paper and fasten 
it with print-mounting cement (not rubber cement) 




5. JOINED AT THE SIDES, prints are now ready for 
trimming at top and bottom. Note that views do 
not hove to be shot at exactly the some level. Dis- 
crepancy shown here was deliberately exaggerated to 
show that effect isn't harmful. Normal hand holding 
results in only slight differences in camera level 
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6. FINAL TRIMMING eliminates ragged edges at the 
top and bottom and gives the appearance of a sin- 
gle photograph. Be careful in trimming to keep the 
horizon level. Lay a straightedge across the top of 
the picture and measure up from the horizon line 
at each end to be sure that trim line is parallel 
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NEW IN 



PHOTOGRAPHY 




POLAROID'S POPULAR SWINGER now has a big brother-the "Big 
Swir>ger." The new instant-print camera takes larger pictures 
than its predecessor, using a S'/i x 4''i-in. film pack. Yet it's 
actually 4 ounces lighter, weighing only 17 ounces. It incorpo- 
rates the same "yes" indicator for proper light as well as built- 
in flash. A new swiveling T-handle (right, above) mokes tab- 
pulling easier. You just let the camera hong and pull in any 
direction instead of having to hold it level. Price is $24.95 





JUST DIAL ANY SLIDE you want 
in the circular tray above and the 
"Slide Seeker" will find it for you 
automatically and project it on 
the screen. The Slide Seeker fits 
on top of the machine and is de- 
signed as an accessory for a new 
line of Anscorama projectors made 
by General Aniline & Film Corp., 
140 W. 51st St., New York, N. Y. 
10020. The slide finder sells for 
$40, the projectors for about $155 
to $200 in three types of models 



FIRST COPYING MACHINE for home use is the 
8-pound portable Copymate at left above. Priced 
at $29.95, it's designed for copying family 
documents, household business records and re- 
search for school work. Special paper is exposed 
over a lightbox (left). Then it's developed over 
a heated pad where warmth brings out the 
image. The process takes less than a minute, 
makes copies up to 8 x 10 in. Graphic Products, 
Inc., 200 Fifth Ave., New York, N. Y. 10010 



JUNE 1968 



107 



C0^_, . .Jl ,.L^ I 



NEWS BRIEFS 




Atomic coat of arms 

The German town of Grobwelzheim likes 
its nuclear power plant so much its crest 
sports an atomic sign under crossed swords. 




A warming ceremony 

When a bride and groom kneel on this pray- 
er bench, they may be nervous, but they're 
not cold. A heater hidden inside is de- 
signed to take the chill off a drafty church. 
It's being tried in the French town of Lille. 




World's most stable lab 

Engineers looking for a stable place to test 
delicate spacecraft gear found the perfect 
spot — 1130 feet underground in a Detroit salt 
mine (top). The dense salt damps out vibra- 
tions that could throw a rocket guidance sys- 
tem out of whack. Inside the mine, the LTV 
Aerospace Corp.'s lab (center) houses test 
instruments (bottom) in shock mounts. 
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Outboard power for Vietnamese vegetable growers 

American outboard motors, converted into irrigation pumps by reversing the propellers 
and encasing long shafts in metal tubes, are making possible a highly successful vegetable- 
growing industry in Vietnam. The unusual use of the 4.5-hp motors was discovered by a Viet- 
namese farmer. They're being imported through the Agency for International Development. 





Sweet Chariot swings low to rescue downed airmen 

As many as three downed airmen can be lifted at one time on Kaman's Sweet Chariot 
rescue seat that's used by rescue helicopters in Southeast Asia. The seat folds to a cylin- 
drical profile so it can be lowered through trees. When it reaches the person being rescued, he 
lowers one of three spring-loaded seats, straps himself on and is hoisted to safety. 
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PM OWNERS REPORT: AMERICAN MOTORS JAVELIN 



WHATEVER YOU DO, don't ask a 
man how he likes his new Javelin — 
not if you're in a hurry. The boundless 
enthusiasm of most owners could pin you 
against the men's room wall for half an 
hour; the grief of a garrulous few could 
sour that one-quick-beer and have you 
crying by the sixth. 

We found this out when an innocent- 
looking, routine bag of mail arrived at 
PM. What poured out of that bag was an 
unprecedented deluge of prompt replies 
to an owners survey. 

Not content just to answer the ques- 




GREAT HANDLING say owners, many of whom com- 
pare it to other sporty cars they've owned or driven 

tions in the space provided. Javelin own- 
ers, anxious to tell us about flying around 
in their "Jaybirds" for a total one and a 
half million miles, wrote up, down and 
around the page. Often they added a few 
strong-worded — most good, some bad, 
but none indifferent — pages of their own. 
One thing's for sure: There's not an own- 
er who's wishy-washy about his car. 

Pinning the applause meter is lots of 
noise about style. For an Illinois sales- 
man, a good-Samaritan trip was a rendez- 
vous with destiny: "I drove my brother- 
in-law to the dealer to pick up his new 
Rebel and I ended up buying a Javelin." 

A California postal carrier swoons, "I 
fell in love with the shape of the car, 
same as I would a blonde." An Alabama 
architect proclaims: "excellent design." A 
New Jersey insurance consultant, still 
amazed, says, "Before I bought the fan- 
tastic Javelin, if anyone told me I would 
own a Rambler, I would send the men in 
white coats after him." 

While the white coats are still in the 
area, here's a California landing gear 
inspectoi- who says, "You'll probably 
think I'm a crackpot. But I've had 29 new 
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cars of all makes and I guess I can speak 
with some authority. I'll say one thing: 
Rambler has come a long way, and I can 
honestly say this is the most pleasing car 
for handling, looks and power that I've 
ever had. I can't say enough good things 
for it." 

A California teacher observes, "I al- 
ways wanted a Rambler that didn't look 
like a box." And a test technician in the 
same state says, "I've always liked Ameri- 
can Motors quality but not the box shape of 
their cars; they've finally gone modern." 

Some of these owners have been in the 
AMC cheering section for a long time. 
Others, like a 19-year-old California ma- 



Photo Finish for 
Owners Balk at 

By BILL HARTFORD, Associate Auto Editor 
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chinist's apprentice, are newcomers who 
are finding AMC makes what they want: 
"Styling, handling, go!!, braking and com- 
fort all rate No. 1. And next time around 
it'll be the AMX." 

A young Missouri architectural design- 
er effuses: "swinging design." An older 
missus, a Minnesota hotel manager, feels a 
little self-conscious: "I really don't have 
any complaints, but I sometimes think it 
is a little sporty for an old woman!" 

As to why they bought the Javelin, 
some owners — unhappy with the prover- 
bial this, that, or the other thing — blast 
out like this Arkansas salesman: "Why 
did I buy a Javelin? I wish I knew"; or 
this Georgia machinist, "Because I was a 
sucker," or this Illinois pipe fitter, "You 



just can't judge a book by its cover." 

An Illinois truck driver and a Califor- 
nia longshoreman have two different atti- 
tudes regarding their bitter purchase. 
Wails the former, "I got took but good, 
and I don't care who knows it. I am very 
disgusted." The latter confides, "To be 
truthful, I have no praise of the car. But 
when my friends ask, then I really boast 
about it to cover up my goof." 

A Las Vegas casino dealer tells us about 
his personal racing history: "This car is a 
handler, finest production car in the U.S. 
I get some acceleration with the 343! I've 
raced it against 400 GTOs, 396 Chevelles, 
289 and 390 Mustangs and 327 and 350 



Style and Handling; 
Tricky Windows 
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WINDOW ACTION could be better. For some owners 
window rattles when half open, isn't snug when up 

Camaros, and it is unbeaten so far. In re- 
spect to my 12 mpg around town and 16 
mpg on the highway, I believe it would be 
much better if I kept my foot out of the 
carb." 

A California station installer owns a 
Javelin, and he's not one for paper tigers: 
"It's a beautiful machine. It's great in cor- 
nering speed, power, etc. It's nice looking 
but, believe me, there's no grass growing 
under the tires. We drive it — we don't 
baby it." 

Even tamer owners like this Florida 
serviceman with a 232 Six engine, wave 
the checkered flag for their Javelin: "The 
six-cylinder engine has lots of power and 
great economy . . . handles better than 
the XKE Jag." 

A New Jersey mechanic begs to differ. 
Determined to run a supercar, he can't do 
it with his modest 290: "How about some 
tips on how to get some performance out 
of this stone?" 

With the hot competition in the sporty 
car class. Javelin owners made sure they 
saw and drove them all. A California 
teacher says, "You name it, I drove it." 

A comparison test made by a California 
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TRUNK OPENING is too small and the trunk itself 
should be larger, soy owners who need more space 



factory worker (one-fourth of replies were 
from California) reveals, "the Javelin 
will take the speed and hold the road 
much better than the '67 Camaro or '65 
Mustang and I've owned both these cars." 

The California machinist's apprentice, 
who mentioned that he's already eyeing 
the AMX, really has an affection for his 
new Javelin. He says of his accident: "I 
climbed an embankment and flipped over 
endwise. When the car came to rest, my 
passenger and I were hanging upside- 
down by the seat belts — unhurt. I can 
safely assure anyone that AMC builds ex- 
tremely strong and SAFE cars. The top 
wasn't even pushed in an inch." 

The Javelin isn't without its share of 
troublemakers. The one-piece side win- 
dow is one, the flow-through vent system 
that replaces the vent pane is another. As 
a California barber says, "I like the win- 
dows for looks, liked the vents for con- 
venience. "And a California school admin- 
istrator threatens: "The flow-thru system 




FLOW-THROUGH VENT SYSTEM, inadequate for some 
owners, exhausts air through vents on the door edge 



is grim, I may have to give up smoking!" 

► Good. 

A Florida technician complains, 
"There's no exhaust from the interior. 
Vent under armrest and out door edge 
isn't sufficient. What's AMC going to do?" 

► Vents will be the same next year. 

The side windows themselves give 
some owners trouble for several reasons. 
Rollup is tough. A California fireman's 
wife suggests power windows: "The addi- 
tional glass weight or window consti'uc- 
tion seems to make glass roll a mite 
hard." 

Other complaints include "vibration of 
door windows when they're partly open." 
"Windows don't roll up right'" and "car 
isn't airtight" are further criticisms. 

^ There'll be no power-window option in 
1969, but AMC says windows on current pro- 
duction models work easier and shut tighter. 

Among the workmanship complaints, 
mostly about specific instances of assem- 
bly-line goofs, were several general re- 



SEMI-FASTBACK ROOFLINE and rake of windshield posts is American Motors styling coup; owners confirm it 




COMFORT RATING for front seat is good; rear seat 
hard to get into but roomy for size of the car 



marks: "too much plastic-type material" 
— Maryland electrician, and "Everything 
inside seems to be made of plastic!" — Cali- 
fornia stenographer. 
► Do you know the grille is plastic, too? 

Plastics isn't a five-and-dime technology 
anymore (if it ever was). You'll be seeing 



AMC JAVELIN FUEL MILEAGE CHART 




lONGTRIPS 16.3 18.9 21.5 24.1 26.7 
290 cu.in.'VS 

LOCALDRIVING 10.7 12.9 15.1 17.3 19.5 

LONGTRIPS 13.5 15.7 17.9 20.1 22.3 

MPG 

MOST POPULAR ENGINES are 232 six and 290 V8. 

New 390-cu.-in. V8 is now available in the Javelin SET 

more and more plastic — if you even recog- 
nize it as such. Remember, it has many 
advantages. And, incidentally, AMC gets 
the credit for the first industry use of fiber- 
glass safety padding. It's "plastic" and it's 
on the Javelin windshield posts. 
► Don't knock it. ★ ★ ★ 



Summary of 1968 Javelin Owners Reports 



Total miles driven I,424,I4& 

Average miles per gallon: 

232-cu.-in. Six, local driving . 18.0 
long trips 21.5 

290-co.-in. V8, local driving. 15.1 
long trips 17.9 

343-cu.-in. V8, local driving. 12.9 
long trips 16.4 

Specific likes: 

Styb 69.6% 

Handling 61.2 

Economy 30.8 

Power 29.6 

Comfort 26.6 

Performance 20.2 

Roadability 19.8 

Ride 18.1 

Room 8.4 

Visibility 6.3 

Brakes 5.5 

Specific dislikes: 

Window fit/action 19.5% 

Workmanship 18.0 

Wind noise 18.0 

Vent system 9.3 

Wont bigger trunk 8.8 

Plastic door locks 7.8 

Dealer service 7.3 

Roadability 

Quality of interior 

materials 6.8 

Rear visibility 6.3 

Dash styling 5.9 

Gas mileage 4.9 

Mud is thrown up 4.9 

Brakes 4.9 

What changes would you like? 

Better workmanship 10.0% 



Rear ashtrays added 8.7 

Bigger trunk 8.7 

Restore vent window 8.2 

Dash styling 6.7 

Remove idiot lights 5.8 

Reduce wind noise 5.3 

Change vent system 53 

Plastic door locks 4.8 

Engine: 

232-cu.-ln. Six 41.9% 

290-cu.-in. V8 41 J 

343-cu.-ln. V8 16.7 

Transmission: 

3- speed manual 18.0% 

4- speed manual 1 1.0 

Automatic 71.0 

Had any mechanical trouble? 

Yes 54.8% 

No 45J 

What kind of trouble? 

Carburetor (includes routine 

odiustment) 29.4% 

Door locks 16.9 

Window action 16.2 

Transmission 9.6 

Electrical 8.8 

Clutch 5.9 

Dealer repair satisfactory? 

Ye$ 59.7% 

No 34.7 

Why the Javelin? 

Style 76.2% 

Price 29.3 

Post experience 12.6 



Different 9.2 

Handling 8.8 

Performance 7.9 

Reputation 7.9 

Size 6.3 

Is the Javelin your only car? 

No 50.4% 

Yes 49.6 

Other cars owned: 

Rambler, Rebel 36.0% 

Chevrolet 16.0 

Ford 9.6 

Volkswagen 9.6 

Corvair 8.0 

Buick 6.4 

Pontiac 6.4 

Plymouth 4.0 

What options/accessories? 

Radio 75.7% 

Power steering 49.8 

Power brakes 24.0 

Whitewall tires 19.5 

Courtesy lights 13.3 

Disc brakes 9.5 

Handling package 9.5 

Wheel covers 9.5 

Airconditioning 8.6 

Tinted windshield 8.6 

Tilt steering wheel 8.1 

Vinyl roof 8.1 

Heavy-duty suspension 7.6 

Positraction 6.7 

Dual exhausts 5.2 

Age distribution of owners: 

15-19 48.3% 

30-49 36.4 

50 plus 15.3 



*Where applicable percentages may not equal 100 percent due to rounding and/or insufficient sample. 
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SATURDAY MECHANIC 



For quick-on-the-draw 



All engines have at least one vacuum port 
where you can connect a vacuum gauge. It's 
an indispensable tool costing less than $10 




USE A 



A SIMPLE VACUUM GAUGE 
can quickly detect a multitude 
of engine ailments, including bad 
valves, leaky head gasket, restrict- 
ed exhaust, leaky intake manifold, 
faulty carburetor adjustment and 
improper valve and ignition timing. 

The whole trick in using the 
gauge is the interpretation of the 
readings you get. To start, you'll 
need to know the normal vacuum 
specs for your engine. Check the 
service manual or ask a dealer. 

There's an important point to re- 
member concerning a normal vac- 
uum reading. Readings vary with 
altitude, and what's normal at 2000 
feet above sea level is not neces- 
sarily normal at sea level. A vac- 
uum gauge is calibrated for sea- 
level operation. For every 1000 feet 
you are above sea level, subtract 
one inch of vacuum. 

Before testing vacuum, start the 
engine and let it warm up for about 
10 minutes. Then, with the gauge 
connected, run the engine at idle. 

A needle that holds steady or has 
only a slight flutter at or above the 
minimum allowable vacuum for 
your engine indicates that all is 
well. However, a low reading or a 
vibrating needle indicates a prob- 
lem. But how can you tell whether 
the trouble is with carburetor, 
valves, intake manifold, timing or 
what? By looking at the gauge's 
needle to see what it's doing. Look 
first for an indication that carbu- 
retor adjustment is faulty and that 
ignition timing is off. 

A tip-ofl to a faulty carburetor 
adjustment is a needle that slowly 
floats over a range of 4 to 5 inches. 
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troubleshooting ... 

VACUUM GAUGE 



By MORT SCHULTZ 



Before proceeding with your tests, read- 
just the carburetor for correct idle. You 
can use the vacuum gauge: Turn the idle 
adjustment screw to the right or left un- 
til the needle of the vacuum gauge reads 
the highest, most steady point. That's all 
there is to it. 

However, if in turning the idle-adjust- 
ment screw to the right or left the vac- 
uum gauge needle can't be made to dip to 
the left, it means that the carburetor 
idling adjustment is not working prop- 
erly. Immediately, this tells you that the 
carburetor is dirty. It should be removed, 
dismantled, cleaned and set to specs. 

Ignition, engine tests 

The vacuum gauge can also tell you if 
ignition timing is okay. If the gauge's nee- 
dle is holding steady, but is lower than 
the minimum that's allowed for your en- 
gine, it means either that ignition timing 
or valve timing is off. Rule out ignition 
timing by making the following check: 

Hook up a timing light to No. 1 spark- 
plug terminal. Start the engine and note 
the timing. If it's not correct, rotate the 
distributor housing against rotor rotation 
to advance the timing — or, with rotor rota- 
tion, to retard the timing. 

With carburetor and timing properly 
tuned, you can now use the vacuum 
gauge to check the engine. Start by mak- 
ing a cranking vacuum test, which gives 
you an overall indication of the engine's 
condition. 

Connect a jumper lead from the dis- 
tributor primary terminal to ground to 
keep the engine from starting while 
cranking. Back out the throttle stop screw 
and release the automatic choke so the 
throttle valves are tightly seated. 

If your engine is equipped with a posi- 
tive crankcase ventilation (PCV) system. 




HIGH, STEADY READING during idle adiustment 
(above) shows carb is clean. Back out throttle stop 
screw (below) to shut throttle valve for cranking test 
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Vacuum gauge reading Problem 



Remedy and comments 




Needle floats 
over range of 
four to five 
inches 



Faulty carburetor 
adjustment 



Perform appropriate adjustment or repair 




Needle steady but 
below normal 



Faulty ignition 
timing 




Needle drops 
intermittently 
about four inches 



Valves are 
sticking 



Perform appropriate adjustment or repair 



Check by injecting penetrating oil into the intake mani- 
fold. If intermittent vacuum drop stops temporarily, 
you can be sure valves are sticking. 
Remove them for reconditioning 




Needle drops back 
to constant low 
reading, returns 
to normal, drops 
back, and so on 



Burned valve or 
insufficient valve 
tappet cleorance 
causing leaky 
valve 



Gauge needle drops bock whenever the burned valvo 
or the valve that isn't closing is in operation. 
Replace or adjust valve 




Normal and steady 
reading at engine 
die, but vibrat- 
ing reading at high 
engine speed 



Weak valve springs 



Perform appropriate adjustment or repair 




Needle vibrates 
excessively at 
idle, but steadies 
as engine speed 
is increased 



Worn valve guide 
stems 



Perform appropriate adjustment or repair 




Excessive needle 
vibration at all 
speeds 



Leaky head gasket 



Perform appropriate adjustment or repair 




Steady, but 
low reading 



Improper valve Failure to obtain normal reading could also mean that 

timing ignition timing is off, but this possibility should be 

eliminated beforehand as indicated above. 

If necessary, adjust valve timing 




Slow drop of 
needle to zero as 
engine speed is 
increased 



Restricted exhaust 
system 



Perform appropriate adjustment or repair 




Needle holds 
steady but 
below normal 



Stuck throttle 
valve or leaky 
intake manifold or 
carburetor gasket 



Verify by turning ignition off, closing throttle valve by 
backing out throttle stop screw and connecting a 
jumper lead from distributor primary terminal to 
ground. Crank the engine. The needle should quickly 
rise to normal. If it does not, one of the problems 
noted is the cause. To pinpoint vacuum leak, squirt oil 
around joints and test again. A temporary normal 
reading indicates a faulty gasket 
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CLOSE PCV SYSTEM before reading vacuum by re- 
moving hose at carburetor, plugging port and hose 



VACUUM PORT PLUG is removed for access to intake 
manifold as first step in checking for sticking valves 




SQUIRT OIL INTO MANIFOLD through vacuum port 
and run vacuum test again to check suspect valves 

plug the system closed at the carburetor 
end, but remember to unplug it after the 
test. This way, you insure that a faulty 
PCV isn't affecting engine vacuum. Crank 
the engine and note the reading. 

A high steady vacuum up to manufac- 
turer's specifications signifies a mechan- 
ically sound engine — one with a properly 
sealed intake manifold and intake valve 
guides and a normal cranking speed. The 
needle may pulsate slightly, but should 
be even. 

An uneven, pulsating reading signifies 
defective valves, rings, pistons or head 
gasket. 

A low, even, and pulsating reading 
means that overall compression is low, 
valve timing is incorrect, throttle valves 
are not tightly closed, or there are vac- 
uum leaks existing at the intake valve 
guides, in the manifold or in some vacuum 
accessory. 

A poor reading should be followed up 
with a verifying check. The accompany- 
ing chart, which shows how the needle 
may react and what that reaction means, 
provides a quick guide to interpreting 
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FUEL-PUMP PRESSURE can easily be checked by in- 
serting gauge in fuel line between line and carb 

vacuum-gauge readings. Unless noted, 
these tests are conducted with the engine 
running at idle speed. 

The solid needles indicate a fluctuating 
reading, while the outlined arrows show 
a steady reading. 

At this point, one other major possi- 
bility remains — low compression. You can 
verify this by removing all sparkplugs 
and then testing the compression of each 
cylinder. 

Many vacuum gauges are calibrated to 
measure fuel-pump pressure. These are 
the ones that have an auxiliary pounds 
pressure scale, which usually reads to 
seven pounds. To test the fuel pump, dis- 
connect the carbureter-to-fuel-pump fuel 
line at the carburetor and connect the 
gauge to the line. Start the engine and 
run it at idle speed. Fuel-pump pressure 
should be up to spec. 

Pressure should hold steady for several 
minutes after you stop the engine, then it 
should gradually fall to zero. Failure to 
hold steady indicates a worn fuel pump 
valve, a broken pump diaphragm or leaks 
around the diaphragm. * * * 
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OUTBOARD CLINIC 



How to Troubleshoot 



By HENRY B. NOTROM 



START WITH A PENCIL and paper. 
Make some notes on just what's wrong 
with your outboard and how it started go- 
ing wrong. Consult a service manual. 
Then, and only then, reach for your tools. 

This is the systematic approach to trou- 
bleshooting, a scientific method of finding 
out what's wrong by ruling out what isn't 
wrong. Does it work? 

"Like a charm," say graduates of the 
Outboard Marine Corp. Training Center 
at Fairfield, N.J. Here, students learn by 
means of audio-visual teaching machines, 
cutaway engine models and other modem 
educational aids. Even the old-time pros 
are discarding methods they've used for 
years after being introduced to this up-to- 
date approach. So why not you? 

The first thing you do is write down all 
facts relating to the problem. When did it 
start? How did it start? What are the 
symptoms? Have you taken any correc- 
tive action? If so, what? 

Often a remedy may be suggested just 
by seeing the problem on paper, especially 
if it resembles a problem you've encoun- 
tered in another engine. Not long ago, for 
example, my car developed an intermit- 
tent starting problem. Finally it wouldn't 
start at all. The trouble was a clogged fuel 
filter. Based on this experience alone, one 
of the first things I'd check if my outboard 
acted the same way would be the fuel 
filter. 

Don't go off half cocked just on the basis 
of experience, though. If one or two sim- 
ple checks fail to solve the problem, the 
best thing to do is to isolate the trouble 
and proceed from simple to more complex 
remedies. In my case, I would have looked 
pretty foolish with carburetor parts 
strewn all over the workbench, only to 
discover that my automatic choke linkage 
was dirt-clogged. 

When attempting to isolate the trouble, 
keep in mind the three fundamentals of 
internal combustion engine operation: a 
correct mixture of fuel introduced into a 
cylinder is compressed and then ignited 




CHECKING PLUGS in problem motors can answer 
many questions. If plug is dry, as above, there's trou- 
ble in fuel system— if wet, recheck ignition system 

by a properly timed spark of the right in- 
tensity. When one of these three essen- 
tials is missing, you've got trouble. 

Turn the flywheel over slowly by pull- 
ing the starter cord. If you feel a kick- 
back, you can rule out compression as a 
cause of trouble. If there is no snap and 
the flywheel mushes through, however, 
bad compression is probably the cause of 
your problem. 

Check for spark by removing a plug 
from a cylinder, grounding it against a 
spot on the powerhead and cranking the 
engine. If you get a good, strong spark, 
you can rule out ignition as a cause. Fi- 
nally, check sparkplug electrodes. If dry, 
the problem is in the fuel system. 

Now you're ready to consult the trou- 
bleshooting charts in your service manual. 
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Like a Pro 



If you don't already have a manual, one 
can be ordered for about S3 from either 
the manufacturer of your motor or Abos 
Marine Div., Technical Publications, Inc., 
1014 Wyandotte St., Kansas City, Mo. 
64105. Be sure to give all information 
about your engine (for example, 1967 
Evinrude 3-hp Lightwin, Model 3707). 

Troubleshooting charts outline several 
courses of action under each major trou- 
ble area. You start with those that take 
only a few minutes and go on to more 
complex remedies. 

Suppose your engine won't start and 
you've isolated the problem in the fuel 
system. The manual suggests actions 
ranging in complexity fi'om checking to be 
sure you have fuel in the tank to tearing 
the fuel system apart. It goes like this: 

1. Make sure you have fuel in the tank. 

2. Make sure that the fuel shut-off 
valve is opened. 

3. Make sure that the vent-cap screw is 
opened. 

4. Make sure that the speed control is 
advanced. 

5. Make sure that the choke is com- 
pletely closed. 

6. If the fuel filter has been in use for 
some time, clean or replace it. 

Only after you've tried these remedies 
does the manual recommend tearing apart 
the fuel system. And to make sure you 
don't make a mistake, it includes specific, 
detailed instructions on just how to go 
about taking the fuel system apart and 
trying those complex remedies. It's almost 
impossible to go wrong. 

To sum the whole thing up, you should: 

• Write down all facts about the problem. 

• Use past experience to suggest a quick 
solution. 

• If experience doesn't help, isolate the 
trouble in one of the three major areas. 

• Consult the troubleshooting charts in 
your service manual to guide you in 
tracking down the source of trouble 
through the process of elimination. Fix the 
problem and you're ready to go. * * * 
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Readers' Questions 

Q. / would like to equip my boat with 
a kit made up of all the spare parts 
and tools which I would need for emer- 
gency on-water servicing of my engine. 
Could you list the items that you con- 
sider important? — J.W., Ore. 

A. Sure — spare sparkplugs, a sparkplug 
wrench, an adjustable wrench, friction 
tape, a spare propeller and prop nut, 
cotter and shear pins, pliers, a screw- 
driver and your owner's manual. 

Q. When I started to clean up my motor 
this spring, I found that I'd forgotten 
to empty the old gas out of the tank 
last fall. I dumped the old fuel, since 
I know this could gum up the carbure- 
tor. What else should I do to finish 
the clean-up job? — S.R., Va. 

A. Start by pouring acetone or lacquer 
thinner into the tank. Slosh it around, 
then pour it out. Next, remove the fuel 
filter and bowl and give them a good 
cleaning with the same solvent. This 
will get rid of any gummy deposits. 

Q. My 6-hp Evinrude suddenly began to 
lose power and developed an intermit- 
tent vibration which only shows up when 
under way. What's wrong? — T.B., Ohio. 

A. When both these conditions develop 
simultaneously, it usually means that 
the prop has been damaged. Bent or 
nicked blades will produce a loss of 
rpm and vibration (caused by the engine 
and prop being out of balance). Even if 
the prop looks okay, I'd remove it and 
take it to a shop for testing on a pitch 
block to be sure it's not out of true. 

Q. I'm using sparkplugs at the rate of 
a pair every two weeks. How can / cor- 
rect whatever is wrong? — T.J., Me. 

A. Sounds as if you're adding too much 
oil to the gas. This is the main cause 
of plug failure in outboard engines. 
I'd check the ratio in your owner's 
manual and be careful to follow it. 
Plugs should last a full season. 



SE^D YOUR QUESTIONS to Outboard 
Clinic, Popithtr Mecluinics. 375 I Lexington 
Ave.. New York. N.Y. 10022. While we 
cnn't ansiver all letters, your question — 
or one like it — will probably show up in 
the column. 
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PROPELLER WALL at Merc's Boathouse Bulletin garage holds most popular of company's 198 outboard props 

The Right Prop for Your Boat 

There's a good chance that you can get a 
boost in performance by switching props. 
To find out for sure, try this easy test 



By ART MIKESELL 

THE SOLE FUNCTION of a propeller 
is to turn power into push. With the 
right pi'op your boat will be a joy to oper- 
ate, an agile, responsive rig running at top 
efficiency. Any other prop is a step in the 
wrong direction, because it won't deliver 
all the push your engine can provide. 

Most boats today are running with props 
that do not quite match the require- 
ments of the motor, hull and boat owner. 
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When you buy a motor, you have to 
choose a prop on the basis of the motor 
manufacturer's recommendations as listed 
on a prop selection chart. These recom- 
mendations are based on horsepower, boat 
length, gross load and intended use. 
They're designed to prevent you from 
making a bad error in prop selection by 
limiting your choice to a comparatively 
small number of propellei'S, any one of 
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which will give reasonably good perfor- 
mance. The chart is just a guide. 

The only sure way to make your selec- 
tion is to test a number of recommended 
props against each other on your rig. Un- 
fortunately, this is impossible since the 
dealer isn't in a position to loan out props 
for testing purposes. Thus, you and your 
dealer have to make the best possible 
guess on the basis of the prop chart and 
past experience with similar rigs. 

However, don't buy a spare prop at the 
same time. Instead, spend a few hours 
some afternoon testing the prop you 
bought, then go back and choose a spare 
on the basis of your tests. This gives you a 
second chance at picking the perfect prop. 

You'll need a stop watch, a quarter of a 
mile or so of uncluttered water and, most 
important, a tachometer. 

The tach is the key to the whole test. 
Any engine has a relatively narrow rpm 
range within which it delivers peak horse- 
power. Running slower, it's not delivering 
all the power it was designed to produce. 
Running faster, it's subject to excessive 
strain and actually may deliver less power 
due to friction and other internal engine 
conditions. A tach is the only way to find 
out if you're in the peak horsepower range 
for your motor. 

A first requirement for the perfect prop 
is that it should allow the engine to reach 
peak rpm range when you run your rig at 




FLYING QUARTER speed tests were run on a sur- 
veyed quarter-mile course. As Saber 15-V streaks 
across the finish line, stop-watch time is noted and 
tach reading is taken to check on prop's performance 



FOR EACH TEST, we selected six props from the list 
of 17 different wheels recommended for the Merc 650. 
Turn the page to find out the results of these per- 
formance tests in propping three typical runabouts 



FINAL FIGURES were arrived at by averaging the re- 
sults of runs in both directions through the course. 
Towing rig mounted on the stern was used in testing 
props for skiing. You'll find the results on page 124 




JUNE 1968 



121 



full throttle with an average load. If you 
normally carry three other people in your 
boat, take along three people when you 
run your tests. If interested mainly in ski- 
ing, run the trials while towing a skier. 

Begin with a full-throttle run through 
the course you've chosen. This should be 
at least a quarter of a mile long, since dif- 
ferences in speed will show up in fractions 
of seconds even at that distance. Note the 
time it took to run the course and the rpm 
level at the finish. 

The tilt-pin setting should be about 
midway between the extremes for this 
first run. For the next, move the motor 
one notch in. Then move it one notch out 
beyond the first setting and make a third 
run. If either the second or third runs re- 
sult in better times or rpm readings, tilt 
the engine a notch more and try again. 

From these speed runs, you can deter- 
mine the right tilt-pin setting and where 
your rpm level is in relation to that peak 
horsepower range. 

To test low-end performance, make a 
number of runs from a standing start 
through a short course — 50 ft. or less will 
usually do— to check how fast the boat 
climbs to planing attitude. 

Once you've made all these tests, gather 
up all your notes and head back to your 
dealer's shop to pick out a spare prop. 
Since prop selection charts are arranged 
in easy gradations with "speed" at one end 
and "push" at the other, your performance 
notes should provide the necessary infor- 
mation on the direction you should go. 

To show you the variety of results that 
can be obtained from different props, PM 
enlisted the cooperation of Kiekhaefer 
Mercury. This company not only makes 
more than twice as many different propel- 
lers as any of the other outboard manu- 
facturers, but works in close cooperation 
with boat builders to arrive at specific 
horsepower and propeller recommenda- 
tions for different boats. 

We used three different runabouts 
which had been shipped to Merc's Salt 
Water Corrosion Testing Facility for test- 
ing under the company's "Boathouse Bul- 
letin" program. Here, Merc test drivers 
run the boats with different engines and 
propellers. The resulting recommendations 
on power, engine mounting height, propel- 
ler and tilt-pin setting are supplied to 
both Merc dealers and the boat manu- 
facturer. Gene Wagner, resident engineer 
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HOW WE PROPPED 




SPORT-CRAFT SAFARI 17 fiberglass runabout made 
by Sport-Craft, Inc., Box 351, Perry, Fla. 

Centerline length: 16' 3" Beam: 6' 11" 

Net weight: 985 lbs. Gross load: 1655 lbs. 

Tilt setting: 3rd pinhole 

13 X 17" two-blade bronze 

Flying quarter: 29.2 sec. (S) 4900 rpm 
Acceleration (standing start through 30'): 
6 sec. @ 3850 rpm 

12 X 17" three-blade aluminum 

Flying quarter: 29.1 sec. @ 5000 rpm 
Acceleration: 6 sec. (5) 3950 rpm 

13 X 15" two-blade aluminum 

Flying quarter: 29.3 sec. (a) 5400 rpm 
Acceleration: 5.5 sec. @ 4500 rpm 

12V2 X 15" three-blade aluminum 

Flying quarter: 29.3 sec. @ 5450 rpm 
Acceleration: 5.6 sec. (S> 4500 rpm 

13V4 X 13" two-blade aluminum 

Flying quarter: 30.4 sec. (a) 6050 rpm 
Acceleration: 5.4 sec. @ 5100 rpm 

13 X 13" three-blade aluminum 

Flying quarter: 30.6 sec. @ 5900 rpm 
Acceleration: 5.3 sec. (a) 5100 rpm 

12'/^ X 15" three-blade aluminum (1st pinhole) 

Flying quarter: 29.7 sec. @ 5200 rpm 
Acceleration: 5.2 sec. (a) 4400 rpm 

CONCLUSIONS: Obviously, the last test shows the 
best characteristics for skiing and general use. 
If you want all-out speed, the 12 x 17" three- 
blade has a slight edge, but any increase in 
load would probably eliminate this advantage. 



* All tests were conducted ot Kiekhoefer's So/t Water 
Corrosion Tesfing Facility in Sarasota, Fla., with Gene 
Wagner, resident engineer, serving as boat driver for 
all runs. The same Mercury 650SS engine was used 
in testing all props. (Full-throttle rpm range for thit 
motor is listed as 4800-5200 on the Mercury Prop 
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THREE TYPICAL RUNABOUTS* 




Net weight: 540 lbs. Gross load: 1210 lbs. 

Tilt setting: 3rd pinhole (18° transom) 



12V4 X 21" hvo-blade bronze 

Flying quarter: 27.3 sec. (a) 4100 rpm 
Acceleration (standing start through 30'): 
5.6 sec. (ffi 3100 rpm 

^2^/2 X 19" two-blade bronze 

Flying quarter: 26.2 sec. (£ 4600 rpm 
Acceleration: 5.2 sec. (cb 3600 rpm 

13 X 17" two-blade bronze 

Flying quarter: 26.4 sec. (S) 4850 rpm 
Acceleration: 4.8 sec. (a) 3800 rpm 

12 X 17" three-blade aluminum 

Flying quarter: 26.1 sec. (a) 4950 rpm 
Acceleration: 4.4 sec. @ 4000 rpm 

13 X 15" two-blade aluminum 

Flying quarter: 26.4 sec. (fl) 5250 rpm 
Acceleration: 4.4 sec. @ 4400 rpm 

12^/2 X 15" three-blade aluminum 

Flying quarter: 26.6 sec. (5) 5200 rpm 
Acceleration: 4.4 sec. (a, 4300 rpm 

12V2 X 19" two-blade bronze (5th pinhole) 
Flying quarter: 23.8 sec. (pC 4800 rpm 
Acceleration: 5.4 sec. @ 3400 rpm 

CONCLUSIONS: Best choice is the 12y2 x 19" which 
gives quite good acceleration in 3rd pinhole and 
excellent top speed in 5th without over-revving 
as lower-pitch props probably would. The 12 x 17" 
is best for push, but not so good for speed. 




MFG CORVETTE fiberglass runabout made by Molded 
Fiberglass Boat Co., Box 266, Union City, Pa. 

Centerline length: 14' 10" Beam: 5' 10" 

Net weight: 619 lbs. Gross load: 1289 lbs. 

Tilt setting: 3rd pinhole (12° transom) 

12V4 X 21" two-blade bronze 

Flying quarter: 24.5 sec. (5) 4800 rpm 
Acceleration (standing start through 30'): 
6.3 sec. (a) 3400 rpm 

\2^/2 X 19" two-blade bronze 

Flying quarter: 24.5 sec. @ 5050 rpm 
Acceleration: 5.8 sec. (a) 3800 rpm 

13 X 17" two-blade bronze 

Flying quarter: 25.7 sec. (a) 5250 rpm 
Acceleration: 5.5 sec. (p) 4000 rpm 

12 X 17" three-blade aluminum 

Flying quarter: 25 sec. (fij 5450 rpm 
Acceleration: 5.6 sec. (2> 4100 rpm 

13V2 X 13" two-blade aluminum 

Flying quarter: 27.5 sec. (5) 6100 rpm 
Acceleration: 4.9 sec. (S' 5200 rpm 

13 X 13" three-blade aluminum 

Flying quarter: 28.3 sec. (a) 6100 rpm 
Acceleration: 4.8 sec. @ 5200 rpm 

CONCLUSIONS: While this hull is entirely different 
from the Saber at left, the gross load turned out to 
be approximately the same and so it's not surprising 
that the same 12y2 x 19" prop proved to be best 
for both boats. Lower pitches have a tendency to 
exceed the recommended rpm limit, and the higher 
pitched prop doesn't offer as good performance on 
the low end. 



Selection Chart.) The "flying quarter" time for each prop 
was determinecl by running the boat at top speed through 
a surveyed quarter-mile course, then swinging arcur.d 
and making another speed run back through the course. 
Each run was timed with a stop watch, and an Aquo/Meter 
tachometer was used to lake rpm readings at each finish 
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line. The figures given are two-way averages. Acceleration 
was determined by timing the boat from a standing start 
through a 30-ft. course, a distance which proved more 
than adequate for each boat to climb to a plane. Time 
and rpm figures are averages of three such runs, all held 
under similar wind, tide and wave conditions. 
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PICKING A SKI PROP 

Our test boat was the Sober 15-V described on 
the preceding page, with the addition of a dyna- 
mometer borrowed from Puritan Cordage Mills 
to measure drag. Our skier, pert blonde Lyn 
Gregorio, weighed 110 lbs. and used standard 
twin skis from a deep-water start. Maximum drag 
each time was just over 110 lbs. — the force re- 
quired to overcome Lyn's inertia and pull her 
up to skim over the surface. This dropped rapidly 
to a running drag of around 55 lbs. once the 
boat reached top speed. 

12V2 X 19" two-blade bronze 
Pop-up time: 2.2 sec. 
Flying quarter: 27.4 sec. @ 4800 rpm 

12 X 17" three-blade aluminum 

Pop-up time: 2.2 sec. 

Flying quarter: 26.8 sec. @ 5000 rpm 

12'/2 X 15" three-blade aluminum 
Pop-up time: 2.3 sec. 
Flying quarter: 27 sec. @ 5400 rpm 

CONCLUSIONS: While there was little difference 
in pop-up time, the 12 x 17" prop showed two 
definite advantages in speed runs: it not only 
mode the best time through the quarter, but held 
the engine right in the middle of its recommend- 
ed full-throttle rpm range. The 12Vj x 19" prop 
recommended for general use on the preceding 
page would also be satisfactory for towing one 
light skier, but for top performance with a heav- 
ier skier or two skiers, better try a 12 x 17" prop. 
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and base manager, volunteered to drive. 

Actually, we ran many more tests than 
required to pick a prop in order to show 
the performance possible with a number 
of different props. The test procedure 
itself, however, was basically an informed 
trial-and-error approach which you can 
duplicate with your tests. 

You don't have to be a propeller engi- 
neer to understand the basic relationship 
between prop and performance. The two 
most important factors to keep in mind 
are pitch and total blade area. 

Pitch is the distance the prop would 
travel in one revolution if you could screw 
it through a solid frictionless medium. 
Generally, a high pitch means speed and a 
low pitch indicates push power. 

Blade area is a mirror image of the area 
of water against which the power is ap- 
plied. Thus, a small blade area moves a 
small amount of water, and while it pro- 
duces only a small amount of thrust with 
each turn, it lets the engine run at a high 
rpm level because the engine has to pro- 
duce only a little power to spin the blade. 

A large blade area produces more push 
per revolution, but also places a bigger 
load on the engine and cuts down the rpm. 

Of course, all of this is an oversimplifi- 
cation since blade area and pitch go hand- 
in-hand. Also, there are many other de- 
sign factors which enter into the perfor- 
mance of any prop — diameter, number of 
blades, blade contour, slippage and even 
the material from which the prop is made. 
(An aluminum prop, for instance, will 
turn at a higher rpm than a bronze prop of 
the same design because it's lighter.) 

No discussion of propellers would be 
complete without at least a mention of 
cavitation. This is what happens when the 
prop blades fail to maintain full contact 
with the water. While it can be caused by 
underwater hull obstructions, the villain 
is usually the propeller itself. In extreme 
cases, it can cause pitting on the blades 
which resembles corrosion. 

However, you're far more likely to run 
into intermittent cavitation — during starts 
or on turns, for instance — which results 
from demanding too much push from a 
speed prop. When this happens, the prop 
loses its bite and the motor lets out a 
high-rev scream. The only immediate so- 
lution is to throttle back and ease up to 
speed. To eliminate the problem for good, 
go to a prop with more bite. * * * 

POPULAR MECHANICS 



HINTS 



FROM 
READERS 




Vi/ood block slightly 
thicker than tubing 
diameter 



TO STRAIGHTEN copper tubing, find a scrap of lum- 
ber slightly thicker than the tubing and clamp it in 
your vise to moke a square trough. Feed tubing 
through trough, tap out bends with wooden paddle 




STORE BUTTON DIES in a tray made from ^A-m. and 
V4-tn. stock. Drill slightly oversize holes for dies in 
top board and matching "push-out" holes in 

the bottom board. Assemble it with brads and glue 




Aluminum, 
angle 



TABLE-SAW VISE made from two pieces of aluminum 
angle faced with strips of inner-tube rubber lets you 
touch up the teeth without removing the blade from 
Its arbor. Use cement to mount the rubber strips 



CHUCK ADAPTER for ratchet wrench drives threaded 
guide pins without marring, is also handy for tap- 
ping in close quarters. Make shank either tapered or 
straight-and-threaded, depending on the chuck used 




Hardboard 



TO CUT CIRCLES from hardboard, make up a simple 
scribing compass from a 1 x 2 and a couple of nails. 
Outer nail should protrude slightly to cut groove. Cut 
halfway through hardboard, then turn and finish 
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BEACH BRACKET for your transistor radio is just a 
heavy rubber band stretched around the umbrella 
pole, as shown in the detail above. It's one good way 
of making sure that no sand gets into the radio case 
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2 X 11" cutouts 



24" broom 
handle 




10" wheels 



2 X 2 X 16" B 



Tote-Cart 

BACKACHES due to common 
back-yard chores will be greatly 
l educed when you use this utility 
tote-cart. Essentially a simple 
platform of plywood, square tub- 
ing and angle iron, the cart is 
sturdy enough to support bags of 
concrete mix, full trash cans, or 
even enough firewood for three 
or four evenings. 

The drawing at left details the 
construction of this worksaver. 
The axle can be a V2-in. dia. rod, 
cut to a 32-in. length and held in 
place by two Va-in. shaft collars. 
Alternatively, the axles simply 
can be two suitable bolts held by 
nuts.— C.M. Morley 
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Wall Planter 

AS SUITABLE for a small lamp 
as it is for a hanging plant, the 
bracket of flat stock is easy to 
form when you use a bending jig 
and a Pop RiveTool. 

Make the jig by drilling two 
%-in. holes spaced V2-in. apart 
in a small steel block. When %- 
in. rods are fitted in the holes, the 
gap of Vs-in. allows you to shape 
the stock as desired. 

After the pieces have been 
formed, locate and drill the holes 
for the three rivets. Assemble the 
bracket, then wash it thoroughly 
before spraying it with either a 
black or white enamel or epoxy 
paint. — John Capotosto 
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^rrm Built-in Woodbox 



WITH THIS dual-access box next 
to your fireplace, there will be no 
need to run out in the cold for a 
log or two. Just fill it every third 
or fourth day and firewood will 
always be indoors and handy. 

First step in construction is to 
cut an opening in the wall of the 
house. Then frame it in and add 
a suitable hinged door. Be sure to 
make the opening large enough 
to allow passage of logs cut to fit 
your fireplace. 

The rest of the bin should be 
framed with 2x2s and finished to 
suit the interior of the house. Do 
not omit the 2x8 — it prevents any 
tossed logs from knocking off the 
siding. — Hi Sihley 
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Colonial Comb Box 

A DECORATOR-INSPIRED piece for 
homes furnished in Early American, this 
handsome comb box is ideal for a colonial 
kitchen, hall, bedroom or foyer. 

Maple, pine, cherry or birch can be 
used to fabricate the box and the frame 
for the mirror. The unit shown, however, 
is made of golden-hued sumac, which, 
with its unusual grain, makes it appear 
centuries old. 

The drawing below contains all the in- 
formation necessary to complete the box. 
Just be certain to cut both of the scalloped 
sides identically by using a suitable pat- 
tern or template of hardboard or heavy 
paper to transfer the outline to the wood. 

You can choose to use glue, brads and 
glue, or dowels and glue to join the parts 
of the comb box. The latter, however, ap- 
pears more authentic. — Don Shiner 
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TRANSFER CUTTING OUTLINE to wood stock, then 
cut out both sides on either a bandsaw or a jigsaw 
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BOAT PROJECT 



Build This Floating 

Mount a patio chair between pontoons and 

you have the perfect rig for escaping from the heat. 

For even more fun, hang a fishing motor on it. 



IF YOU'RE LOOKING for hustle or 
hurry, forget it. This low-power lounge 
is strictly for loafing. 

Basically, it's just a folding aluminum 
chaise bolted between two pontoons. A 
stubby 2x8 transom board behind the 
chair back will take any of the smaller 
fishing motors, giving you power to putt- 
putt around the shallows. A steel bracket 
installed on the motor in place of the 
steering handle provides for both steer- 
ing and throttle control through levers 
mounted on either side of the chair. 

However, the motor is really just an 
optional bit of luxury. You'll have al- 
most as much fun simply floating around 
near the dock or paddling lazily along the 
nearby shore. The powered version will 
cost around $50 and can be built in a cou- 
ple of weekends. Forget about power and 
you'll not only cut the cost by about 
20 percent but be able to do the whole 
job in a day or so. 

The pontoons are made of Styrofoam 
sandwiched between Vz-in. marine ply- 
wood. To dress up the appearance, the 
exposed foam edges are covered with 
vinyl decking secured with epoxy. 

One foam plank will provide sufficient 
material for both pontoons. Such planks 
have an irregular surface, so you'll have 
to dress both faces flat before splitting 
the plank. The easiest way to make all 
of these wide cuts in the foam is with a 
hot wire stretched between two posts. 

Use nichrome resistance wire connected 
to a 12-v. car battery or a 6-amp. trans- 
former. When this glows hot, it will cut 



USE HOT WIRE to dress Styrofoam plank, taking 
power from 12-v. car battery or 6-amp. transformer 

MARKING PEN (center right) works fine for tracing 
pontoon outline on foam. Cut % in. inside mark 

CONTROL BRACKET (extreme right) takes place of 
steering handle, lets you operate motor from seat 
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through the foam cleanly. Once the two 
faces have been properly dressed, you 
can split the plank neatly down the mid- 
dle by setting the wire 6 in. above the 
surface and pushing the foam through it. 

After cutting and sanding the plywood 
sides, use one of them as a template to 
mark the outline of the pontoons on the 
foam. Mark the actual cutting line % in. 
inside this outline. A handsaw is ideal for 
cutting the foam to shape, but, lacking 
this, you can do a quite satisfactory job 
with a serrated bread knife. 

Next, prepare the chair. Remove the 
arms and legs by drilling out the rivets 
with an oversize bit. To avoid alignment 
problems with the assembly holes, clamp 
the four plywood sides together and drill 
four holes at a time. You don't have to 
drill the foam, since the rods can be 
pushed through it easily. 

To form the control bracket, heat the 
steel with a torch until it's cherry red, 
then bend it in a vise. Note that the 
bracket shown in the plans will work only 
with a 1968 Evinrude or Johnson lV2-hp 
motor. If you plan to use another motor 
(nothing over 3 hp, though), you'll have 
to redesign the bracket as necessary. 

From this point on, the detailed plans 
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Lawn Chair 



By John Capotosto 
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PM's 
SIT-ABOUT 




THROniE 



Bicycle 
grip 

V'o.d.x 17" 
aluminum 
tubing * 



.tf ' X 9" 
hex -head 

bolt Washers 



«-20 X 1" 
hex -head 
screws _ 
spaced 



Foam l'-^" apart 



^"^'I'ck Cut here - 
for steering 
lever 



CONTROL LAYOUT 



Chair 
frame 




Control cable 
locked between 
t nuts on !4" bolt 



Cable 
pulley 



Replace regular 
screw with 
If^" length 
to attach 



CONTROL CABLE fits in a cable clamp on the bottom 
of the steering lever (above). It's routed through 
pulleys under the seat and back to transom where 
a second clamp secures ends to the control bracket 




are self-explanatory as to assembly pro- 
cedure. Feel free to substitute compar- 
able materials and fastenings if others are 
more readily available. So long as you 
don't weaken the basic structure, the de- 
tails are up to you. After all, it's just a 
floating chair. * * * 



BILL OF MATERIALS 

Amt. Size, Description (Use) 

1 Folding aluminum lawn choir 22" wide 

1 7" X 20" X 9' Styrofoom plonki (flototion) 

1 V7" X 4' X 6' marine plywood (sides) 

2 V2 X 4 X 10" marine plywood (transom ends) 
2 V2 X 2 X 3" marine plywood (pulley supports) 

4 '/z X 3^ X I'/z" marine plywood (pulley supports) 

1 2 X 8 X 21" fir (transom) 

2 %" o.d. X 17" aluminum tubing 

2 Vs X 1 X 15" cold-rolled steel 

1 Vu X 3/4 X 22" cold-rolled steel 

1 1/4 X 1 X 16" cold-rolled steel 

4 Va X 1/2 X 14" cold-rolled steel 

6 Pulleys for Vli" vinyl-covered control cable 

3 Cable clamps 

24 IV2" No. 8 flathead bronze screws 

3 V4— 20 Shakeproof nuts 

5 V4-2O X 1 '/2" screws 

2 %" X 8' aluminum rod 

10 %— 24 nuts, with washers 

4 Vs X V2 X 14" cold-rolled steel 
2 Bicycle hand grips 

1 Motorcycle control' cable 

1 yd. Dexide or Nantolex vinyl decking 
15 ft. vinyl-covered control cable 

2 ft. 22-ga. Nichrome V wire (for trimming the foam) 
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% cookout ^ 



r 



The Whole family can 
ioin in the fun of 
building and using / 
this elegant 
pauo-gpiil" 









"^^iQj^eE YOU ALREADY HAVE a port- 
IVl able gnll and find it adequate, but 
when it comes to real outdoor enter- 
taining, southern style, you can't 
a cookout bar like this one. 

For one thing it's big enough to let 
you host a king-size crowd. On its two 
grills you can play chef like a pro. You 
can have hamburgers working on one 
and steaks broiling on the other. The 
big wide counter gives you room to 
spread out a buffet. Charcoal and 
hickory chips are nearby in handy 
storage bins. Water, electricity and a 
phone make you independent of the 
house, and the connecting patio lets 
both Beatle friends and squares have 
a ball on its slick tjle surface. Two 
yellow yardlights- add a glow to the 





A PLACE for both dining and 
dancing, this elegant-looking 
back-yard patio is just right 
for the young and old alike. 
When cleared of the tables 
and chairs, the tiled area 
paves the way for teen-age 
twisters to make their sum- 
mer parties at home a real . 
ball for the younger set. 
And, of special appeal for 
the older members of the 
family, the cookout bar 
comes equipped with every- 
thing except the kitchen sink, 
though there's running water 





PATIO EXCAVATION IS MADE 13 in. deep (upper left) from a level string. 
Then the area is covered with a layer of fine sand (above, center) and 
raked smooth to a depth of 9 in. (above, right). After sprinkling with water 
from hose, sand is tamped (left) to form firm 8-in. bed for concrete. Foot- 
ings are dug 18 in. deep inside separate form boards and filled with rock 



spirit of things, and a low cushion-fitted wall provides 
extra seating for lap diners or party poopers. 

The chances are you won't build yours exactly like mine. 
You may just settle for a poured patio and not bother tiling 
it. Maybe the cookout bar is all you'll want to add to a patio 
you already have. You may be happy with just one grill. 

Whatever ideas you borrow, contruction is basically the 
same, whether you make your setup large or small, plain or 
fancy. If you do plan to tile the patio, it's wise to make it a 
size which will accept a given number of full tiles (not for- 
getting mortar joints) so you won't have to cut any. I used 
6-in. quarry tiles and bedded them in mortar, following in- 
structions furnished by the Tile Council of America. 

The photos on these two pages show the steps I followed 
in building the patio section. This involved leveling off the 
area, covering it with a 9-in. layer of sand, sprinkling this 

(Please turn to yage 184) 



STEEL RODS and welded wire fabric are both used FOOTINGS ARE POURED FIRST and struck off level 
to.reinforce the concrete slob and guard against possi- with a straightedge. Then forms are removed and 
ble cracking by freezing and heaving action of earth strips of expansion felt inserted before pouring slab 
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12' X 0" 



Expansion joint 




18 X 18" footing/ . . 



8" sand 



ROUGHENING THE SURFACE by raking lightly gives BUILDING PAPER OR BURLAP laid over poured slab 
partially set concrete a "tooth" for bonding tile to keeps concrete from drying too fast. Keep covering 
it with a mortar bed. Tile is grouted in usual manner moist by spraying with water once a day for a week 





Vi" Marlite 
Fern green 



Technical Art By Don Evans 



MAKE ONE 



A REAL MISER when it comes to sav- 
ing space, this table makes every inch 
count. Four box stools tuck under its top 
to provide instant roll-out seats, and each 
stool offers wonderful hidden storage un- 
der its lift-off cushion. 

As a coffee table you'll find it the handi- 
est thing ever for late-show snacks. As a 
game table it's marvelous for the kids' 
room. You'll even find the stools handy 
for extra seating when entertaining. 

To top it off, it's an elegant looking piece 
of furniture for it is completely covered 
with both a textured and a slick plastic- 
finish hardboard paneling from Marlite. 

The Va -in. -textured leather top is sup- 
ported by a 35%-in.-sq. frame of lx2s and 
2x2s, glued and nailed together. The 2x2s 



are notched to half-lap at the center. 

The tabletop, in turn, is supported by 
a crisscross base consisting of three 1x2 
frames joined together at the center. The 
brown leather top laps the edges of the 
hardboard strips applied to edges of the 
frame, while the joints of the fern-green 
members covering the base are mitered at 
outer corners. Regular panel adhesive is 
used to cement the hardboard in place. 

The stools are made alike, starting with 
a box of 1/2 -in. plywood. The bottom is 
recessed so that ball casters, such as 
Shepard's, will raise the stool about V2 in. 

The padded seat is foam rubber placed 
on top of a 15-in. square of plywood and 
covered with a fitted vinyl top which is 
tacked to the underside. * * 
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A Guide to Electric Motors 



WHEN YOU NEED a replacement 
motor for an appliance or workshop 
tool, ordering a new unit is easy enough 
— just take the necessary data from the 
motor's nameplate. But when you're 
scratch-building a worksaver like a bench 
saw, don't make the common mistake of 
selecting a motor by simply guessing. 

Actually there are four factors you 
must consider before making a choice: 
horsepower rating, starting effort, shaft 
speed and operating voltage. 

Horsepower is the primary considera- 
tion (one hp will lift 33,000 lbs. one ft. in 
one minute). As an indication of require- 
ments for different jobs, the table on the 
opposite page lists motors of various 
horsepower and their typical uses. If your 
particular application is not listed, simply 
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compare it to a similar job and select the 
next larger motor to avoid overloading. 
This is especially important where low 
voltage conditions or fluctuations may be 
encountered (as on a farm). 

Continual overloading of a motor above 
its rated power can cause it to overheat 
and shorten its life. For this reason, most 
new fan, blower, pump, compressor and 
conveyor motors have automatic-reset 
overload protection to guard against such 
overheating. It's important that the ther- 
mal protector automatically resets the 
motor in installations like a furnace blow- 
er, where you would not want the furnace 
to remain inoperative overnight, or on 
water pumps located away from the house. 
A manual-reset overload device, however, 
is recommended for motors that drive 
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COMMON USES FOR ELECTRIC MOTORS 



APPLICATION 


HORSEPOWER 


SPEED 


MOTOR TYPE 


Belt Sander, 4" 




1725 


Split-phase 


Belt Sander, 6 




1725 


Capacitor-start 


Belt Sander, 10'' 


1 


1725 


Capacitor-start 


Belt-dlrtVAn hlowAr 


/8-74 


1 /Z3 


opiiT-pnase 


Churn 


'/3 


1725 


Split-phase 


Small compressor 


|/6-¥4 


1725 


Capacitor-start 


Small concrete mixer 




1725 


Capacitor-start 




I. 
72 




Capacitor-start 


Drill press, Va" 




1725 


Split-phase 


Drill press, V4" 




1725 


Capacitor-start 


Drill press, %" 




1725 


Capacitor-Start 


Rpif-Hrivon Tr^n 


iZ 3A 
78-74 




dpiiT-pnase 


Feed mixer, 15-bushel 




1725 


Capacitor-start 


Feed grinder 


1725 


Capacitor-start 


Flexible shaft, 5/, 6" dia. x 50' 




1725 


Split-phase 


Flexible shafts W dia. x 75' 




1725 


Capacitor-start 


Wheel grinder, 6" 


/; 


1725 


Split-phase 


Wheel grinder, 7" 


'>5 


1725 


Split-phase 


Wheel grinder, 8" 


1 


1725 


Capacitor-start 


jigsuW/ IX or 1 «i 


74 


If 


opiiT-pnase 


Jigsaw, 18 or 25" 


'/3 


1725 


Split-phase 


Jointer, AVi" 




3450 


Capacitor-start 


Jointer, 6" 




3450 


Capacitor-start 




74 




^a pacnor-srari 


Lathe (metal), 6"-swing 




1725 


Capacitor-start 


Lathe (metal), 10"-swing 




1725 


Capacitor-start 


Lathe (wood), S'^-swing 




1725 


Split-phase 


uiine \wooa/, iz -swing 


V4 




v»apacnor-5iari 


Small meat grinder 


'/4 


1725 


Split-phase 


Oil burner 




1725 


Split-phase 


Small paint sprayer 


1725 


Capacitor-start 


Planer 




3450 


Capacitor-start 


Jet pump 


•A.2 


3450 


Capadtor-start 


Sump pump 


% 


1725 


Split-phase 


Pump jack 


Y? 

'/s 


1725 


Capacitor-start 


Bandsaw, 8" throat 


1725 


Capacitor-start 


Bandsaw,10, 12or 14'' 


'/2 


1725 


Capacitor-start 


Bench saw, 6 or 7" 




3450 


Capacitor-start 


Bench saw, 8" 




3450 


Capacitor-start 


Bench saw, 10" 




3450 


Capacitor-Start 


Spindle shaper 




3450 


Capacitor-start 


Stoker 




1725 


Capacitor-start 



Courfes/ General PurposB Motor Dept., General Electric Co. 
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A Guide to Electric Motors 



(Continued) 



potentially dangerous tools, such as a saw, 
jointer or lathe. 

Load moving is critical when you start a 
motor. Machines such as free-running 
saws or fans are easy to start. Others that 
must start under load — such as concrete 
mixers, conveyors, pumps and air com- 
pressors — need motors with extra turning 
strength, or torque, during the starting 
revolutions. For most home, farm and 
workshop uses, easy-to-start machines 
call for split-phase motors; hard-to-start 
machines require capacitor-start motors. 

Split-phase motors have only moderate 
starting torque and are built with ratings 
up to hp. Two windings, start and run, 
are energized at first. At about 80 percent 
of operating speed, a centrifugal switch 
cuts the start winding out of the circuit. 

Capacitor-start motors, on the other 
hand, deliver two to three times the start- 
ing torque for the same amount of cur- 
rent. These are made with ratings from 
Ve to 3 hp. Since capacitor-start motors 
cost from 25 to 50 percent more than split- 
phase motors of like power, split-phase 



is the logical choice when the starting 
load is light (as on fans and blowers), or 
where the load is applied after the motor 
reaches full operating speed (drill press). 

Both types use a single-phase power 
supply and, combined, make up about 90 
percent of the motors in the U.S. Poly- 
phase (usually three-phase) motors con- 
stitute the balance and are designed for 
continuous heavy-duty work. Because of 
the three-phase power requirement, how- 
ever, polyphase motors are not often 
found in home workshops. 

Most single-phase motors run at full 
load speeds of either 1725 or 3450 rpm. 
The faster motor is frequently the smaller 
of the two, and has a lower price per hp. 
When possible, this is the type to use since 
its speed can be reduced by a 6:1 belt- 
and-pulley combination. 

With regard to voltage, a look at the 
motor's nameplate will tell you whether 
its rating corresponds to your power sup- 
ply, which likely is 115 v.a.c, 60 cycle. The 
dual-voltage (115/230-v.), capacitor-start 
motors are available with ratings begin- 
ning at Ve hp, while split-phase motors 
are rated at ^ o hp through i/^ hp. * * * 



A Sure Way to Perk Up Tired Dehumidifiers 

IF YOU'VE NOTICED that your shop de- 
humidifier doesn't seem to be operating as 
well as it used to. chances are a few min- 
utes of your time can restore it to top- 
notch condition. 

The most common cause of inefficiency 
is a combined accumulation of dust and 
moisture, especially if it forms a layer 
over the coils. Such a layer affects the 
heat transfer of the coils and greatly re- 
duces overall performance. 

The remedy calls for stiff brushing and 
washing with a solution of hot water and 
a heavily-ammoniated detergent. While 
you won't be able to brush the finned area 
behind the coils, nevertheless you can get 
it fairly clean by using an old syringe to 
squirt the hot solution at the otherwise 
inaccessible area. 

After you rinse, dry and reassemble 
the unit, performance will be noticeably 
improved. Where several days were pre- 
viously needed to fill the dehumidifier pan 
or bucket, it will almost fill every day af- 
ter it's cleaned. — James F. Fish 
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SURE CURE FOR INEFFICIENT UNIT is a scrubdown 
with stifF wire brush, hot soapy solution. Be sure 
that power is ofF and don't wet electric controls 
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A Finger On Your Edger 




THE BIG TROUBLE with rotary edge 
trimmers, especially when you want a 
really close trim, is that the blade can't 
reach the grass growing next to a walk, 
curb or foundation. To do so would mean 
a shower of sparks and a damaged cutter. 

The answer is a spring finger added to 
the side of the trimmer to angle the grass 
away from the walk or curb, and guide it 
into the path of the cutting blade. 

A section of hacksaw blade is a good 
material to use as the finger. First secure 
it in a vise and bend it to the shape shown 
in the drawings above. The easiest way 
to fasten the blade to the body of the 
trimmer is to first drill and countersink a 
hole through the steel flat. Then touch 
the tip of a welding rod into the counter- 
sunk hole and against the blade. Don't 
try to do without the countersinking or 
you'll be welding the edges of the hole. 

If you find that your trimmer has a 
hardened guide, however, you can drill 
and tap a mounting hole for the blade. 
Just heat the hardened guide with a pro- 



Neat Trim 




STEEL FINGER guides grass away from sidewalks or 
curbs and pulls it into the trimmer's cutting blade 



pane torch for a few minutes, concentrat- 
ing the flame in the area of the hole to 
be drilled, and then allow the piece to 
cool gradually. Then drill and tap the 
mounting hole. Finally, retemper the piece 
by heating it again, then dousing it in a 
bucket of water. Use this same process on 
the length of hacksaw blade if you find it 
too difficult to bend cold. 

— William G. Waggoner 



Stowing Fisliing Rods 

KEEP YOUR ROD from bouncing around 
your camper or trailer by "pinning" it to 
the ceiling of the cabin. All you'll need are 
two wooden clothespins, two 2-in. lengths 
of %-in. dowel and two No. 8 woodscrews, 
2V2-in. long. Drill a countersunk hole 
through half of the disassembled pins, 
then drill through the dowels. Tighten the 
screws through pin halves, dowels and 
into ceiling stringers. Then reassemble 
pins and snap in the rod. — R. Lewis 
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Solving home problems 




MOST EFFICIENT WAY to use a star drill is to clamp 
it in vise-grip pliers. This eliminates the risk of 
accidentally hitting your hand and also gives you 
added leverage, making it easier to rotate the drill 



TO HOLD SMALL TOOLS while working on a project, 
just place a large scrub brush on your bench with 
the bristles up. Poke the ends of the tools down 
between stiff bristles and they'll always be handy 




MODERN LETTER RACK is a simple one-hour project. 
Just cut a shallow saw kerf down the middle of a 
block of hardwood to hold a coarse-toothed steel 
comb, then fmish the block and cement comb in slot 
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IT'S IMPOSSIBLE to eliminate the mess involved in 
removing paint. However, sawdust sprinkled over the 
surface before the remover has set up will stick to 
the old paint and moke the sludge easier to remove 
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Illustrations by Adolph Brotman, Worman Associates 




TO KEEP A GOOD EDGE on shop knives and other 
workshop tools, cement a strip of fine emery cloth to 
an old leather belt and hang it on your workbench. 
Use the other side of the belt to strop th? knivas 




NEATEST METHOD of supporting a shelf at the end 
of a closet is to half-lap or angle-cut the ends to 
fit corresponding cuts in the side shelves. Joints 
may be secured with glue and small nails or screws 
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CAMPERS WILL FIND 35-mm film cans handy for 
carrying many things. Being watertight, they're fine 
for matches. You can also glue foil over opening 
and punch holes to make salt and pepper shakers 




PIGGYBACK VALVE added to the leaky drain valve 
of a furnace or water heater lets you stop Ihe leak 
without having to empty the tank. Use a reducing 
bushing and pipe-joint compound to mount stop valve 
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WHAT MAKES 

A GOOD NAIL GOOD? 

About 67,000 nails go into the construction of 
an average house. Only 20 are used for a knick- 
knack box. Pick the wrong type of nail and the 
house may fall apart — so could the simple box 



By JAMES P. SCHENLEY 

NAILS are much like medicines — they 
must be chosen carefully if they're 
to cure or prevent a specific problem. For, 
among the hundreds of nail types avail- 
able at any hardware store, only one size 
and shape is the best to use for a particu- 
lar job. Other nails may do the job, but 
the right one will do it better. 

For general carpentry and construction 
work, your choice should be one of the 
general-purpose nails — common, box, cas- 
ing and finishing. 

Common and box nails have flat heads 
and diamond points, although the heads 
of box nails are somewhat larger than 
those of common nails. The major differ- 
ence between the two lies in their diam- 
eters, for although all nails of a particular 
size classification are always the same 
length, their diameters will vary from one 
type to another. For example, a 10-penny 
(lOd) common nail has a 9-ga. diameter 
(.1483 in.), while a lOd box nail has a 
10%-ga. diameter (.1277 in.). Therefore, 
if you're using a common nail that tends 
to split the wood, switching to box nails of 
an identical penny size often will avoid 
such splitting. 

As you can see in the chart on the op- 
posite page, this same difference in diam- 
eter also applies between casing and fin- 
ishing nails of the same size. While both 
types have diamond points, finishing nails 
have brad heads for use where counter- 
sinking is not important, whereas casing 
nails have heads specially designed for 
countersinking. 

One factor common to these four types 
of nails, however, is their identical length 
vs. penny size. Thus, a lOd nail is always 
3 in. long, a 40d nail is always 5 in. long, 
and so on, regardless of whether it's a 
common, box, casing or finishing nail. For 
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this reason, you can order nails either by 
penny size or by length, although penny 
size is the more common of the two terms. 
As a general rule, you can expect to re- 
ceive the following number of common 
nails per pound per penny size: 



2d— 847 
3d— 543 
4d— 296 
6d— 167 



8d— 101 
lOd— 66 
12d— 66 
16d— 47 



20d— 30 
30d— 23 
40d— 17 
eOd— 11 



Special-purpose nails, however, form an 
entirely different category — a large cate- 
gory that often appears confusing because 
some special-purpose nails are available 
in a variety of point configurations to com- 
pensate for the hardness of various woods. 
Standard flooring nails, for example, are 
made in 8d (21/2 -in.) lengths, and are de- 
signed for softwood flooring like pine and 
fir. They have ordinary diamond points 
and are made of 10-ga. steel. 

Used with hardwood flooring, however, 
these standard flooring nails will either 
split the wood or bend. For this reason, 
a special hardwood flooring nail should be 
used. It, too, is 8d, but it has a blunt dia- 
mond point which shears through the 
hardwood fibers. Because the point's bet- 
ter cutting action allows the nail to pass 
more freely and without bending, the di- 
ameter of the nail shank can be reduced 
to avoid splitting the wood. Thus, this type 
of hardwood nail is made of 11 ^/^-ga. steel. 

Another type of diamond point is the 
long one that tapers to a sharp angle and 
is easier to drive than ordinary diamond- 
point nails. Drywall nails are typical long- 
diamond-pointed fasteners. The longer 
point allows clean and easy penetration of 
the drywall. 

Needle points are similar to the long 
diamond points, except that they have a 
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TYPES OF POINTS 



BLUNT 
DIAMOND 

PENNY SIZE 



REGULAR LONG CHISEL (WEDGE) SHORT 

DIAMOND DIAMOND POINT NEEDLE 



2d 3d 4d 6d 8d lOd 12d 16d 20d 30d 



40d 



50d 



W ^9 ^^fF 



1 



l~\f 



o_o-o-o-o-o-0— p-O— Q— O— 0 

iii/2 111/2 10% i 



15 14 

COMMON NAIL DIAMETERS 



141/2 14 12 1/2 11 1/2 10 '/2 

I I I I 
BOX NAIL DIAMETERS 



V 



1^1/2 iiy2 i6y2 

CASING NAIL 'dIAMETERS 

I I I I 

FINISHING NAIL DIAMETERS 

I I I I 



J 



10 ^ 



10 



15»/2 15 13 12»/2 llVz 



LONG 
NEEDLE 



60d 



-1' 



-2' 



-3' 



o- 



-4" 



-5" 



' — 6' 



Circle is actual diameter; number is wire gauge size. 
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NAIL 


PURPOSE 


TYPE OF 
P0INT 


TYPE OF 
HEAD 


SPECIAL 
FEATURES 


« STANDARD 
SIZES 


BOX 

M 

2V2" grooved 


General 

construction. 

carpentry 


Diamond 


Largt flat 


Available with 
grooved shank 


3d (I4V2), 4d & Sd (14), 
6d & 7d (I2V2), 8d 
(11 Vk), lOd (IOV2), 16d 
(10). 20d (9) 


BRICK ^ 
SIDING ▼ 

V 


Installation of 
brick siding 


Diamond 


Checkered 
flat 


Galvanized and paint- 
ed to match siding. 
Available in red, 
black, buff 


3/4" (13), %" (13), 1" 
(13). IV4" (13), IV2" 
(13),1%"(13),2"(12V2), 
2W (11%) 


CASING 
8d 


Fine finish 


niflifinnil 

uiainuno 


Deep coun- 
torsunli 




4d (14), 6d (121/2). 8d 
(10) 


COMMON 
6d 

IW grooved 


General 

construction, 

carpentry 


Diamond 


Flat 


Available with 
grooved shank 


2d (15), 3d (14), 4d & 
5d(12V2), 6d&7d(11V2), 
8d & 9d (IOV4), 10d & 
12d (9), 16d (8), 20d 
(16), 30d (5), 40d (4), 
900 O;, olM iZ) 


CONCRETE 
AND MASONRY 

2W fluted 


Fastening into 
concrete, 
1 masonry 


Oiamomi 


Flat or 
square 


Some with fluted 
shanks 


Available in fractional 
lengths of V2" to 3" and 
In various gauge sizes 


aoaRiNG 

r"i I lumi 

8d hardwood 

2W hardwood, 
grooved 


1 

> 

1 Floor 

construction 

;>»^ 


Diamond 
or blunt 


Doop coun- 
tersunk 


Available in grooved 
shanK to eliminate 
squealts. These have 
flat countersunk 
heads and blunt 
points. Sizes: 6d, 
7d Bd— all 11V^ a 


Standard flooring nail: 
8d (10). Hardwood floor- 
ing nail: Od mVi) 



circular, rather than an angular, cross- 
section. An example is the fiberboard nail, 
which is ideal for fast, secure nailing of 
fiberboard. 

Chisel or wedge points allow nails to 
deeply penetrate and firmly anchor in 
wood. Gutter spikes for nailing aluminum 
and galvanized gutters come with chisel 
points. 

Special heads and materiato 

Nails will also differ in the size and 
shape of their heads. Dual-headed nails, 
for example, make it possible to construct 
sturdy concrete forms. The lower head 
anchors the wood, while the upper head 
protrudes for easy removal of the nail, 

IAS 



without damaging the reusable wood form. 

Roofing nails have a broad flat head to 
keep water from seeping imder the head 
and through the roof. One variation is the 
umbrella head, which also prevents leaks. 

Other special nailheads include those 
stamped with numbers. These are com- 
monly used to identify similar or inter- 
locking objects, such as storm windows 
and their respective window sash. 

Nails also vary as to the materials from 
which they're made. Common materials 
include steel, aluminum, copper and brass. 
Nails made of metals other than ordinary 
steel are designed for fastening objects 
made of the same metal. This matching 
greatly reduces the corrosive action that 
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NAIL 



PURPOSE 



TYPE OF 
POINT 



TYPE OF 
HEAD 



SPECIAL 
FEATURES 



"STANDARD 
SIZES 



WALLBOARD 




iW croovtd 



instainni gyp* 
sw wallbMril 



Flat 



Smooth or grooved 
shank. Available also 
with coating for ex- 
tra holding power 



Smooth shank: 44 (14), 
5d (131^). 6d (13). 

Groovtii ifeank: m*. 
1H», 1W— all 12% 



DUAL-HEAD 

a 0 

6d 



Temporary lum- 
bar coitttnction 



Diamond 



Dnal 



6d (11V2),8d(10V4).10d 
(9). 18d (i), 20d (•) 



FINISHING 



Sd 



General con- 
=i»., struction. 
carpentry 



Diamond 



Brad 



3d (15V2), 4d (15). 6d 
j13j^^8d (12V2). lOd 



INSULATION 
BUILDING BOARD 

1%" 



Installing 
insulation board 



Flat 



Available in barked 
shank with dianiend 
pobit 



m" and m" (17). V 

(11) 



ROOF- I 
ING 

t" 

Smooth V Barbed 



- 

thf B 



T 

I Roofing 
1 installatien 

'd'O 



Diamond 



Large flat 
or undHreiia 



Aval table with 
grooved or barbed 



Fractionally from Vb" to 
2^. Muaily in 11 la. 



FIBERBOARD 



Fast nailing of 
soft materials 



Needle 



Fiat 



Available bright, gal- 
vanized or cadninm* 
plated 



1", V/t", IV4", 1W, 
1V4". 1%", 1%"— ail 
17 ga. 



UNDERUY 



Installing Itoer 



Diamond 



Ftat 



Available with 



m" (14) 



WOOD SHINGLE 



Installing 
shinglas 



Diamond 



Flat 



Available with 
grooved or barbed 



3d (13), SIM 4d 
(12) 



occurs when different metals are placed in 
contact with each other. Aluminum nails, 
as an example, should be used to secure 
aluminum gutters to aluminimi siding. 

Many nails, especially those for out- 
door use, often are given a metal coating 
(such as zinc or brass) to help prevent 
rust and corrosion. Zinc-coated asbestos 
siding nails, for instance, help to offset the 
normal deterioration of the nail. 

Other types of nails are coated with 
glue. When the nail is driven into the 
wood, the heat of passage melts the glue, 
which then hardens to hold the nail fast. 
This type of nail, however, is difficult to 
pull once set, so it should be used only in 
permanent installations. 
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Certain roofing nails are given a lead 
coating that prevents leaks by filling the 
hole as the nail is driven. As with a glue- 
coated nail, removal is difficult. 

While the shanks of most nails are usu- 
ally smooth, nails with helical, barbed or 
annular shanks should be used when extra 
holding power is needed. These grooved 
nails cost approximately twice the amount 
charged for regular nails, but they provide 
up to ten times more holding power in re- 
turn. Consider them for jobs such as nail- 
ing dry wall to studs (they won't pop out 
as readily as will straight-shank nails) , or 
nailing shingle or shake siding to a house 
(they'll hold the siding fast against heavy 
winds and storms). 'k-k-k 
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HINTS 

FROM READERS 



Tacked to 
bench 




Corrugated 
cardboard 



WORKBENCH TRAY keeps small 
parts in order when you dismantle 
motors or other mechanisms. Just 
cut a piece of corrugated card- 
board and bend the ends up, as 
shown above. Use tacks at all cor- 
ners to hold the tray in place 




REINFORCE ENDS of scofFold 
planks with perforated steel pipe 
strapping and they'll be less likely 
to split. If a plank has begun to 
split, clamp it together before 
you strap the end. Use 1-in. 
roofing noils to secure the strap 




SAFETY CHAIN for your extension 
ladder loops around tree trunk to 
prevent ladder from slipping dur- 
ing pruning work. Drive hooks 
into the sides of upper section of 
ladder and slip chain links over 
them once the ladder is in position 




Oar 
lock 



Tape 
covering 



PROTECT FINGERS during a long 
filing job by wrapping the tip of 
the file with masking tape. This 
will not only save wear and tear 
on your fingers, but also let you 
take a firmer grip on the file and 
put more power in each stroke 





ROD RETAINER PIN to prevent 
your fishing rod from sliding along 
the gunnel when trolling is just a 
short length of %-in. dowel with 
the bottom portion whittled down 
to fit into the oarlock. Brace butt 
of the rod against your tackle box 



POST-PULLING HOOK for use with 
hydraulic hoist on a tractor is 
much more efficient than wrapping 
a chain around each post. De- 
signed for pulling square posts, 
it's made from %-in. steel plate 
with pull chain welded to one side 



A STEADY REST INSERT permits 
high-speed turning of small-diam- 
eter shafts. It's a boll bearing wilh 
a press-fit bushing in the bore. 
Tap the bushing for four opposed 
screws to center the woik. Cen- 
ter the insert in the steady rest 



Ball bearing 



WIPING BLOCK for draftsmen will 
remove those tiny fiakes cf graph- 
ite from a freshly sharpened pen- 
cil and eliminate the risk of acci- 
dentally smudging your drawing. 
Cut a small block of Styrofoom 
and mount near pencil sharpener 



Bushing 




Steadyrest 




BETTER WAY of holding a turning 
square so you con knock ofF the 
corners with a plane is to mount 
it in a bar clamp and then lock 
ihe clomp in your vise. This holds 
the turning square securely in a 
position which is ideal for planing 



Planed 
off 
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One-Step Redwood Grid Makes 
Ceiling Installation a Breeze 



A NEAT SOLUTION to ceiling remodel- 
L. ing problems, Simpson Timber's new 
redwood grid system enables you to finish 
off complete ceilings in just a few hours. 

The secret to its foolproof installation 
lies with the wooden runners that make it 
possible to secure the runners directly to 
the joists. Thus, no furring or suspension 
system is necessary, although shims may 
be required to level any uneven spots. 

Begin the installation by nailing a wall 
runner to a long wall, followed by the 
first main runner spaced 2 ft. from the 
wall. Then lay in the first 2x2 or 2x4-ft. 
decorative panel and slide in a 2-ft. cross 
runner. When the first row is completed, 
add the next main runner and slide in 
panels and cross runners, continuing until 
the ceiling is complete. 

For prices and specifications on the grid 
system and panels, check your local dealer 
handling Simpson products. * * * 

Joist 





MAIN RUNNERS ARE NAILED directly to jo'sts. Use 
the cross rurners to help determine the exact spacing 
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SLIDE IN DECORATIVE PANELS, either 2x2 or 2x4-ft., 
then frame them by sliding in mitered cross runners 
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EXCITING 





NEW PRODUCTS 



By CAROL SCHULTZ 




PORTABLE ELECTRIC MIST BLOWER is a 

hand sprayer that lets homeowners and gar- 
deners gain efficient control of mosquitoes 
and other biting insects. Gardeners can apply 
plant health chemicals quickly with profes- 
sional results. A flexible 24 inch hose sprays 
trees and hard-to-reach insect breeding areas. 
Unit of about 11 pounds sells for $74.95. 
Root-Lowell Corp., Lowell, Mich. 

THROW-AWAY FRYING PAN— a holder and an 
aluminum foil pan— is ideal for frying eggs, 
hamburgers or potatoes over an open fire or 
campstove. A major advantage is economical 
disposal of the pan after use, ending cleanup 
chores. An 8-inch holder with five pans costs 
$2.75 postpaid; a 12-inch holder with four 
pans, $3.98. From K-P Industries, 21401 Ken- 
yon Dr., Cleveland. 




GUNSTOCK COMPASS is designed to be inset 
into a gun or longbow; a special insetting tool 
is included for easy installation. Compass 
operation is simple and the need for an area 
map is eliminated. Priced at $6.95 from the 
Poly-choke Co., Inc., Box 296, Hartford, Conn. 

DRAFT-BEER TAP is intended to fit a standard 
gallon beer can, gives the flavor of real draft 
beer. Tapped can stored under constant re- 
frigeration will retain full beer flavor for 
weeks. Priced under $5 by Bridgeport Brass 
Co., 30 Grand St., Bridgeport, Conn. 
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TELEPHONE MEMO BOARD has a writing sur- 
face that wipes clean with a damp cloth. The 
board, 15 inches wide by 13 inches high, 
holds a marker and note pad. Available in 
several colors, $2.98. By Dri Mark Products, 
Inc., 158 S. 12th Ave., Mount Vernon, N.Y. 

ELECTRIC BARBECUE made for outdoor use, 
plugs into 120-v., 20-amp., 3-wlre receptacle 
to let electric heating element and ceramic 
briquets cook your food. Chromed grid is 14V^ 
by 22 inches. Model shown is $149.95. Port- 
able Kitchens, Box 3707, Little Rock, Ark. 



STAR FINDER, patterned after the classic 
armillary sphere developed in 300 B.C., will 
enable you to identify and locate stars quick- 
ly without use of mathematical calculations. 
It comes with a world star chart and a com- 
plete manual explaining how the instrument 
may also be used as an astronomical com- 
puter, a sun or moon dial and a solar com- 
pass. Sells for under $15. Made by Skil Craft 
Playthings, Inc. 325 W. Huron, Chicago, IIL 




PORTABLE LIGHTS offer a good means of 
Instant illumination anywhere. "Thro-Lites," 
made of polyethylene, are almost inde- 
structible. They are floatable and self-righting 
when thrown. Two styles are available: safety 
lights primarily designed for highway and 
water emergencies; party lights in decorator 
colors for home, patio and pool. Sets of three 
sell for $4.99. Made by Nicholl Brothers, Inc., 
Kansas City, Mo. 
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PM tests 

NEW SHATTERPROOF 




HELD FREEHAND in □ drill, the new abrasive disc OPEN MESH CONSTRUCTION makes the disc flexible 
cuts through thick metal like this iron pipe in a and shatterproof. It also keeps chips from clogging 
fraction of the time it would lake with a hacksaw the abrasive and reducing the wheel's efficiency 



SMOOTHING AND SHAPING METAL are easily done MOUNTED IN A BENCH SAW, the disc slices almost 

agoinst the disc's side with the drill held rigid. unbelievably through a heavy 3x3-in. steel fire- 
A simple drill stand makes a good stationary setup place lintel. Trick is to keep feed pressure gentle 
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CUTOFF WHEEL 



By SHELDON M. GALLAGER 



This handy drill accessory cuts metal, brick, stone — you 
name it. And it's so safe you can use it without a guard 



IF SOMEONE SAID you could slice 
through 2-in. pipe with an abrasive 
wheel held freehand in an electric drill, 
you'd probably think he was putting you 
on. We did, too — at first. The fact is, the 
new abrasive wheel shown here will do 
this and just about any other rugged cut- 
ting job around the home or shop. It glee- 
fully chomps through brick, slate, tile, 
tough composition boards and metals of 
all kinds. A few of the many materials it 
will handle are shown in the bottom photo. 



The disc, just introduced by Coastal 
Abrasive, represents a completely new 
concept in cutoff wheels. Unlike the con- 
ventional rigid type, it consists of resilient 
nylon mesh impregnated with silicon car- 
bide grit. The nylon core makes the disc 
flexible and shatterproof. Because it can't 
break, it can be safely used without a 
guard in an electric drill, flexible shaft, 
even a table saw. 

As the abrasive is gradually worn away 
(Please turn to page 183) 



TWO HANDY JIGS you can maka yourself are shown below. Accessory table at left helps you make preci- 
sion cuts, such as notching out th_ corner of this ceramic tile. Simple T-shaped rest at right steadies work 
for freehand smoothing and shaping. Both jigs are made of %-\n. plywood plus a commercial drill stand 
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KNURLING 



By WALTER E. BURTON 




SOMEHOW, it always seems that metal- 
turned projects are twice as handsome after 
they're knurled. Yet, aside from improving the 
appearance of a tool, knurling can serve other 
important uses. 

The foremost advantage of a knurled tool is 
the good grip you achieve. Even when coated 
with an oil slick, a knurled tool can be wielded 
with ease and safety. 

There also are a few mechanical functions 
that knurling can perform, such as slightly in- 
creasing the outer diameter of a rod, or reduc- 
ing the inner diameter of a tube or cylinder. 
Exactly how these unusual jobs are completed 
will be explained later. 

Ordinarily, knurling is accomplished by forc- 
ing one or two ridged rollers against a revolv- 
ing piece of work. The sharp ridges, or teeth, 
may run either straight or diagonally across the 
roller surface. On a pair of diagonal knurls, the 
ridges run in opposite directions so they will 
produce crossed helical grooves or a diamond 
pattern on the work. Such a pair of rollers is 
commonly used for most home-workshop metal- 
turning and usually is mounted in a rocking 
head that's self-adjusting for even pressure. 
Another useful type of knurler has only one 
roller; you can make such a tool if you cannot 
find one commercially available. 

Knurling rollers are obtainable for use in 
custom-made tools and for replacing worn roll- 
ers. They come in various diameters, such as 
the % and % in. sizes shown in the photos, 
and with different numbers of teeth per inch 
(pitch). In general, knurls are classified as 
coarse (14 pitch), medium (21 pitch) and fine 
(32 pitch). For most of your requirements, a 
pair of medium-pitch diagonal knurls in a con- 
ventional two-roller holder, like that shown, is 
sufficient. 

Mounting the work: When its length is ade- 
quate, a piece of work can be mounted either 
between centers, or with one end in a chuck 
and the other end supported by the tailstock. To 
resist crosswise pressure applied by the roll- 
ers, the center holes in the workpiece should be 
fairly deep and well-lubricated, preferably 
with a graphite grease. 

If a chuck is used, the workpiece end should 
rest against the chuck body or a stop positioned 
in the headstock-spindle hole. Be sure the tail- 
stock and its spindle are locked securely to re- 
sist pressure. 

Starting the cut: Whether or not a knurl will 
track properly is usually determined during the 
first revolution of the workpiece. Position the 
knurler so one-half of the roller width over- 
hangs the tailstock end of the section to be 
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TWO-ROLLER KNURLER can be used as a 
single roller fool simply by positioning it so 
that only the lower roller contacts the work 




FACE KNURLING with a two-wheel knurler 
normally will produce diamond pattern that's 
dependent upon the radius of knurled area 




SPRINGY ALUMINUM ROD is held against 
knurls by a follower rest bolted to lathe 
carriage. In such cases, use plenty of oil 
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TWO-ROLLER KNURLER (above) can also be inverted 
so that only one roller contacts the work (in this case, 
a small thumb screw). A diagonal pattern results. A 
straight knurl can be used on the bevel of a knob or 
rod (above right). Here, the circumference of the 
brass knob has been knurled in a diamond pattern. 
Details of a one-roller knurler (right) can be used 
to make your own. The rollers are standard sizes 

knurled. Bring the rollers squarely 
against the work. (When knurling some of 
the harder metals, a knurler is sometimes 
swung at an angle.) 

Rock the workpiece back and forth 
while using the cross-feed screw to press 
the knurls against the surface. In this way, 
force the knurl against the work to make 
a cut about 0.045 to 0.050 in. deep. Then 
turn the workpiece through a full revolu- 
tion (by hand) and continue turning into 
the second revolution while checking that 
the teeth track in the cuts they made dur- 
ing the first turn. If they do, the knurl 
should continue to track properly and you 
can proceed under power. Some operators 
back off the cross-feed screw a bit, to re- 
duce pressure, before starting the longi- 
tudinal feed. 

At first, try running the lathe at its 
slowest speed, using the back gears. With 
experience, you'll find the best knurling 
speeds for your particular lathe. As a gen- 
eral rule, however, 1-in. steel rod can be 
knurled at about 160 rpm, or 40 surface 
feet per minute. Apply plenty of lubri- 
cating oil or cutting fluid to both the 
knurls and the surface being knurled. Oil 
should also be applied to the steady- rests 
or follower-rests whenever they're in use. 

Initially, try using a feed of 0.025 to 
0.050 in. per revolution, applying the 
slower feed for the harder metals. On soft 
metals, such as aluminum, a full diamond 
pattern can be produced with a single 
pass. Commonly, however, several passes 
will be required, each with a slight inward 
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movement of the knurler via the cross- 
feed screw. 

Knurls can be moved back and forth 
along the work without jumping out of the 
pattern as long as they are pressed firmly 
against the work surface. Even when re- 
moved from the work, a knurler can often 
be repositioned (by hand) so the knurls 
will re-engage the indentations for proper 
tracking. 

With a single-roller knurler, you can 
sometimes cure defective tracking by in- 
creasing the pressure on the cross-feed 
screw. The knurl will roll out the first ofT- 
pitch marks. This technique, however, is 
less likely to work when a two-roll 



NOVEL PATTERN can be produced by threading rods 
that have been previously knurled in straight pattern 
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knurler is being used to develop a dia- 
mond pattern. In this case, a fresh start in 
a pattern of sufficient depth will roll out 
the marks of false starts. 

Although a full diamond or other pat- 
tern can be produced only by feeding the 
knurls inward enough to fully shape the 
ridges or domes, a partial knurl may be 
adequate. This is produced by cutting to 
less than full depth. Getting the knurls to 
track properly for a shallow pattern can 
be a bit tricky, however. 

One solution is to start the knurling at 
the end of the area with considerable 
pressure and a deep cut until the rollers 
track properly, then ease back on the 



FLAT SURFACES can be knurled. Lock tool in chuck, 
work in milling vise. Feed with cross-feed screw 
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KNURLING INSIDE A CYLINDER is easy with a single 
roller tool (above left). Inside knurling con also be 
used to decrease the i.d. of a tube. Straight-knurl 
the end of a l4-in. rod (above) to increase its o.d. 
and make it fit tightly in a slightly oversize hole. 
Again, oil is essential. Details for a simple, single- 
roller knurling tube (left) will enable you to knurl 
inside cylinders using commercially available roller 

cross-feed so the knurls will cut a partial 
pattern the rest of the way. Finally, the 
starting band produced by this method 
will have to machined off. An alternative 
solution, however, is to start the knurl on 
a slight ridge, which will be machined 
down later. 

Normally, knurled areas can be finished 
by polishing with a fine abrasive cloth or 
wire-brushing to remove chips. With par- 
tial knurling, the work can be filed to re- 
move projecting burrs, leaving only the 
depressions made by the teeth of the 
knurler. 

Soft materials, such as aluminum and 
brass, have a tendency to flake when 
knurled. The resulting chips should be 
wire-brushed from the work and knurl 
teeth whenever an accumulation becomes 
apparent. 

Increasing a diameter by straight knurl- 
ing provides a way of obtaining a tight fit 
between two parts, such as a stud in a 
hole, or two tubular sections. With a stud 
or a rod, the portion to be inserted is ma- 
chined to the size of the hole or slightly 
less and then knurled. If it is hardened, it 
cuts a series of splines as it is driven into 
the hole to produce a tight joint. 

With a tube, however, knurling will 
produce only a decrease in the inner di- 
ameter unless the tube is fitted on a man- 
drel. This is especially true of thin-wall 
tubes where the knurling pressure would 
normally decrease the inner diameter 
much more than it would increase the 
outer diameter. * * * 
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New Tools You Should Know About 




Template-controlled mill-drill table 

A new hand-operated, work-positioning ta- 
ble offers low-cost automation for your metal 
shop. With templates to control positioning 
and guidance, it permits you to use an ordi- 
nary drill press or milling machine for small 



production runs involving straight milling, 
contour milling, drilling or any combination 
of these. The Mill-Drill Table can also be used 
for reaming, tapping, counterboring and any 
other operation requiring precision position- 
ing. It's manufactured by Thompson Indus- 
tries, Inc., Manhasset, N.Y. 11030. 




Two multi-speed sabre saws 

New additions to Black & Decker's industrial line are two 
Model 982 sabre saws, one offering four speeds ($100) and 
the other two ($85). High speed is for general work, low for 
hard metals. Intermediate speeds match in-between needs. 



Belt/Wheel grinder 

The Diament 225 has an 
88-in. belt, and a 10-in. rub- 
ber wheel for both contact and 
flat grinding operations. Avail- 
able from Technical Processors 
Inc., 415 Greenbay Rd., Wil- 
mette. III. 



T-handle hex keys 

New T-handle hex keys 
are sold either separately 
or in sets of 10 popular 
sizes, complete with metal 
bench stand featuring an 
easy-to-read key fit chart. 
Designed to give high 
torque in tight spaces, 
they're from Ekiind Tool 
and Mfg. Co., 2631 N. 
Western Ave., Chicago, III. 
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Make This Step-Light for Your Boat Trailer 



A perennial problem with boat 
trailers is broken or corroded run- 
ning lights. You can solve it, though, 
by making a pair of these simple 
trailer steps having built-in side- 
lights. The mounting offers maximum 
protection from accidental breakage 
and locates the light where it is al- 
most impossible to submerge. 

If available, use 4x4 redwood for 
the block, since this is both easy to 
work and naturally resistant to rot. 
The step shown here has a vinyl 
rubber matting on top, but any other 
nonskid material could be used as a 
step surface. Don't forget to ground 
the light to the trailer frame. Also, 
in order to comply with most state 
highway regulations, be sure to 
mount the step so that the tip of the 
light extends just beyond the edge 
of the trailer. — Patrick Perrett 



1-1, on*i,*u Nonslip rubber 
!:i no. 20 flathead v ^ 

brass screwsX — -^-^^ 

Drill and 
counters! 



1 II 




Neg. wire to 
ground lamp to 
Drill to fit lamp trailer frame 




Stop block provides added safety when mounting dado head 



The teeth on a dado head are 
razor sharp, and the farther you 
keep your fingers away from them, 
the better. When mountin?: or re- 
moving a dado head, though, some- 
thing has to hold the head while you 
tighten or loosen the arbor nut. The 
best idea is to cut a bevel on one 
end of a scrap piece of 1-in. stock so 
you can shove it between the teeth. 
This will prove sufficient leverage 
to hold the head while turning the 
nut. Since the block will be needed 
every time you use the dado head, 
drill a hole in one end and hang it 
where you store the head. 
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NEW TOOLS 



BIG HANDFUL 
OF POWER IS 

SMALLEST YET 



Whir your way through 
wood, plastics and most 
metals with this new type 
of hand grinder. Tiny though 
it is, it packs a potent punch 




By JOHN BURROUGHS 



YOU CAN'T ALWAYS JUDGE a 
power tool by its casing — expecially 
if it's the newest and smallest hand 
grinder from Dremel. 

Weighing a scant 7 oz., the 260 Moto- 
Tool winds up at close to 30,000 rpm and 
belts out an amazing 16 oz./in. of torque. 
Constant torque, that is — enough to make 
the new tool all but stallproof under nor- 
mal use with ordinary burrs and grinding 
points. 

The surprising performance of this tool 
results from its radically different motor, 
which is far from being a slightly improved 
universal-type motor like that in other 
portable power tools. 

The conventional field coils inherent in 
universal motors are missing. Taking their 
place is a pair of field poles made of bar- 
ium ferrite, a space-age material with a 
demagnetization resistance higher than 
that of any other material. Thus, the new 
motor is called a P.M. (permanent mag- 
net) motor because the field flux is sup- 
plied by the magnets, and not by a sepa- 
rate coil. 

The advantages of P.M. motors include 
a high peak efficiency, more power per 
unit size and a relatively flat speed- 
versus-torque curve, especially when 
compared to that for a series-wound 
motor. Because of this flat curve, light- 
duty jobs dependent upon high speed are 
accomplished as easily as those heavy- 
duty tasks requiring high torque. Even if 
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the tool is loaded enough to decrease the 
speed, the torque output remains the 
same. 

An additional advantage is the virtual 
elimination of field problems. Once a P.M. 
field of barium ferrite is energized, it is, 
for all practical purposes, permanent. Ac- 
tually, there is no real "energy" that can 
dissipate. The energization of a P.M. field 
is accomplished by realigning the molec- 
ular structure of the material so that all 
magnetic fields are running in the same 
direction. The only possible way to de- 
magnetize the field would be to run a 
greater flux in the opposite direction. 

Since the permanent magnets are given 
a fixed polarity, alternating current pass- 
ing through the armature would not cause 
the armature to turn. Thus, because the 
P.M. type of motor is really a shunt motor, 
or a d.c. device, a rectifier circuit is in- 
corporated to transform household a.c. to 
the required d.c. In the Moto-Tool, the 
rectifier is a full-wave bridge type placed 
on the switched side of the on-off switch. 
The rectified d.c. is then fed to the arma- 
ture through a commutator and brushes. 

For this reason, the tool must be used 
only with an a.c. source. Solid-state speed 
controls cannot be used to vary the speed 
of the tool. The pulsating d.c. output of a 
speed-control device will not power the 
tool properly and may, in fact, cause 
damage to the rectifier diodes. 

The armature in the new motor has 
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ARMATURE SLIPS IN CYLINDRICAL HOUSING (left) containing two permanent magnets of barium ferrite. 
Tiny switch (right) connects power from an a.c. source to the rectifier bridge. Tool cannot be used on d.c. 



eight poles, compared to five poles in the 
universal motor formerly used in Dremel's 
hand grinders. To couple the rectified 
power to the armature, 16 commutator 
bars and improved brushes are used, and 
offer the side benefit of reducing the TV 
interference that is normally produced 
by the arcing between brushes and com- 
mutators. 

Another improvement over Dremel's 
old line of grinders is the addition of a 
cooling fan blade to the armature shaft. 
Even when loaded for an extended period, 
the new tool resists overheating. 

Model 260 draws half an amp. and fea- 



tures oilless bearings. Two bigger broth- 
ers, the 11 -oz. Model 270 and the 280, with 
ball bearings, are fitted with the same 
type of motor, but they will draw .9 amp. 
in operation. 

Each of the three models has a shock- 
proof Lexan casing and all are available 
with collets for V^2, Vw, %2, and Vs in. 
tool shafts. Prices begin at $22.95 (Model 
260), and range upward to $39.95 (Model 
280); they do not include the bits and 
wheels. 

For a 160-page book on what you can do 
with a hand grinder, send $1 to Dremel 
Mfg. Co., Racine, Wis. 53401. 



DRILL-PRESS ACCESSORY has UNIVERSAL STAND of cast iron SHAPING ATTACHMENT mounts 

knob that raises and lowers adjusts to hold tool in any on neck of the tool, is adjusted 

the table, not the hand grinder position, leaves both hands free to regulate the depth of the cut 
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ELECTRONICS 



How to pick 

The Right 
Test Meter 
For the Job 




TOASTER HEATING ELEMENT is checked with ohmmeter scale of Triplet! Model 600 transistorized volt-ohmmeter 

Circuit continuity or presence of voltage is easily checked with a tester, 
but when you have to measure voltage, current or resistance, you need a meter 

By WALTER G. SALM 



MODERN HOME APPLIANCES aren't 
very convenient if they won't work 
when you need them. Trying to keep your 
worksaving apphances and all the other 
plug-in paraphernalia of a home ship- 
shape, you soon realize you can't get very 
far without an electrical measuring in- 
c;trvj.riont of one type or other. 

^I_:..inost elementary instrument is an 
e!;c:rlcal continuity tester. Nothing more 
than a source of voltage and a light bulb, 
it simply measures electrical continuity 
from one point to another in a wire or ap- 
pliance. Another basic tool is the neon 
tester. When the neon lamp glows, the 
tester, connected across a 115-v.a.c. 
household circuit, reveals the presence of 
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voltage. These are available at electrical 
supply stores. 

But when it comes to checking some- 
thing more complex than electrical con- 
tinuity or the mere presence of line volt- 
age, you'll need a test meter of some kind. 
Meters can generally be classified into 
two categories: the a.c. vacuum-tube 
voltmeter (v.t.v.m.), and the battery- 
operated volt-ohm-milliameter (v.o.m.). 

The typical v.o.m. measures a.c. and d.c. 
voltage, current and resistance in several 
ranges, or steps. The abbreviation "v.o.m.." 
incidentally, also refers to meters that do 
not have the current-measuring capacity. 
Since "v.o.m."' may mean only "volt-ohm- 
meter," always check an instrument to be 
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APPLIANCE CURRENT DRAW !s checked without 
breaking circuit using snap-jawed Amprobe meter 

sure which type it is. The v.t.v.m. mea- 
sures a.c. and d.c. voltage and resistance. 
When you know how each kind of meter 
does its job, you'll be better able to tell 
which is best suited to your needs. 

The basic v.o.m. or v.t.v.m. consists of a 
jeweled-pivot meter movement that reads 
a very minute amount of electrical cur- 
rent. To measure resistance, the meter 
uses an internal battery to send a very 
small amount of measured electrical cur- 
rent through a calibrated resistor and the 
unknown resistance. The ohmmeter usu- 
ally has a front-panel knob for readjust- 
ing the zero point. This adjustment cor- 




ELECTRONIC COMPONENTS, such as diode here, 
can be removed from circuit, checked with meter 
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rects for any drop in battery voltage 
caused by the battery's aging. Even the 
a.c. -operated v.t.v.m. uses an internal bat- 
tery to measure resistances, since this is 
the most accurate method. 

You'll need an ohmmeter to service 
certain kinds of appliances, such as toast- 
ers, cofifeemakers, irons, and so on. The 
heating element in these devices has a 
specific resistance that may be high 
enough to prevent the bulb in a continu- 
ity tester from lighting. In such cases you 
have to measure the resistance and you'll 
need an ohmmeter. The ohmmeter scale 
of a battery-operated v.o.m. or a v.t.v.m. 
can be used. 

The resistance of the nichrome heating 
element in appliances may be anywhere 
from 20 to several hundred ohms. If you 
read any resistance up to 100 ohms or so, 
the heating element is probably all right. 
If you read infinite resistance, then the 
element is open (or the switch isn't on) 
and should be repaired or replaced. The 
easiest way to do this is to check resis- 
tance between both sides of the a.c. line at 
the plug with the plug out and the switch 
turned on. Also check resistance from 
each plug pin to the metal exterior of the 
appliance. Low or zero resistance means 
there's an internal short that can cause a 
dangerous shock. 

A voltmeter, on the other hand, uses a 
known-value resistor in series with the 
meter itself. The value of this resistor ad- 
justs the amount of meter deflection and 
the scale sensitivity of the meter when 
you turn the control selector switch. Flip- 
ping this switch substitutes one resistor 
for another. In making voltage measure- 
ments, the probes are placed across the 
voltage source or across the two points at 
which the voltage is to be measured. This 
places the meter circuit in parallel with 
the voltage load. 

The line voltage available at your wall 
outlet, incidentally, is not always the 
same. There are peak hours of electrical 
use, and during those hours the power 
company throws in everything that it has 
available to meet the demand. Very often 
it's still not enough. Instead of 117 v., you 
may have only 107 v., or even less. At 
other times, especially late at night, you 
may have too much voltage. This kind of 
fluctuation can be wearing on appliances, 
light bulbs and entertainment equipment. 
Too low a voltage can keep appliances 
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ASSORTMENT OF VARIOUS METERS (from left): Lafayette v.o.m., $17; RCA v.t.v.m., $58 kit, $84 wired; Heathkit 
MM-1 v.o.m., $30; Triplett solid-state v.o.m., $78; EICO 232 v.t.v.m., $30 kit, $50 wired; Amprobe, $22.50 



from operating at optimum efficiency. If 
you suspect that you have widely fluctu- 
ating voltages, check at various times 
during the day with your v.o.m. or v.t.v.m. 
set on its a.c. scale. 

When taking current measurements, the 
meter must be in series with the circuit 
being measured. This means breaking the 
circuit at some convenient point and at- 
taching the meter probes to the test points 
that this break creates. The entire cur- 
rent under test doesn't flow through the 
meter movement itself; this would prob- 
ably ruin the meter. All that's needed is 
a very small fraction of test current, and 
the rest goes through a "shunt" resistance. 
This shunt is designed to handle large 
current loads and to prevent the meter 
from burning out from excessive current. 
An additional resistor may be in parallel 
or in series with the meter to act as a 
range-selecting resistor. 

Breaking the circuit to make current 
measurements is not always the easiest 
thing to do, especially when house cur- 
rent is involved. An inductive method of 
measuring current flow is possible, how- 
ever. An inductive-type ammeter has an 
alligator-like jaw that opens up and snaps 
around the current-carrying wire and 
makes the measurement by magnetic in- 
duction. This system will not work with 
d.c. With double parallel wire, such as a 
lamp or appliance line cord, the current 
flowing in the two wires cancels each other 
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out so a direct inductive reading is im- 
possible. But a plug-in energizer acces- 
sory makes this measurement easy. The 
accessory plugs into the a.c. receptacle, 
the appliance plugs into the accessory, 
and the meter snaps into a hole in the 
device. 

Current measurements like this are 
very helpful in figuring the actual line 
loads in your house. Very often you may 
want to power another appliance on a 
given receptacle and you're not sure if 
it's going to send fuses popping. A very 
effective way to prevent this is to mea- 
sure the current draw for each item that's 
plugged into that particular branch cir- 
cuit and add them up. You'll find that a 
refrigerator or freezer will draw about 
12 amps, surge current when it first turns 
on. This immediately drops to about 2 
to 2.5 amps, in normal running. This high 
surge won't blow fuses if you use a slow- 
blow-type fuse that withstands high mo- 
mentary surge. 

When you're shopping for a meter, 
there are special features and qualities 
you should be on the lookout for. More 
expensive instruments, for example, have 
meter-protecting circuits that prevent 
burnout on test voltages that are too high 
for the selected range. Even with this 
feature, when you measure an unknown 
voltage, it's always best to start with the 
highest range and work your way down 
one step at a time. Also check the number 
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PERIODIC BATTERY REPLACEMENT In a v.o.m. or 
v.t.v.m. is a must. Keep record of dates on the case 

of measuring ranges. The less expensive 
v.o.m.s. may have only three resistance 
ranges, and this severely restricts pos- 
sible accuracy. The same may be true of 
a.c. and d.c. voltage ranges, although most 
meters tend to have more ranges for these 
functions. The average v.t.v.m. will have 
six or seven ranges for resistance as well 
as a.c. and d.c. voltages, usually going 
up to 500 or 600 v. Some added flexibility 
is possible by using the meter with a 
high-voltage probe. 

At the low end of the price scale for a 
V.o.m. is the $5 to $15 range represented, 
for example, by Allied's and Lafayette 
Radio's multitester lines. These tiny, self- 
contained v.o.m.s are battery-operated 
and are excellent for portable use — espe- 
cially when checking out your automo- 
bile's electrical system and when you're 
working places where wall plugs aren't 
handy or conveniently located. 

Bargains among larger, bench-sized 
v.o.m.s. are often found in kit form. Kit 
v.o.m.s. such as those from Knight-Kit (Al- 
lied Radio), the Heath Co. and EICO, 
run from $20 to $30. They're easy to build 
and generally can be assembled in one 
evening. The larger meter face provides 
much more accuracy than the pocket-size 
toolbox companion units and should be the 
choice if small size and compactness aren't 
too important. 

One thing to look for in a meter if you 
plan to use one for checking electronic 
circuits is a high "input impedance." A 
meter shouldn't change the characteris- 
tics of the circuit being tested, and if the 
impedance is high a circuit under test can 
continue to operate without change. A 
typical v.o.m. has a very low impedance 
—10,000 or 20,000 ohms-per-volt. A 20,- 
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000 ohms-per-volt model, used to mea- 
sure 10 v.d.c. for example, would create 
10x20,000 or 200.000 ohms of input impe- 
dance — a figure that could drastically 
change the circuit's characteristics since 
the 200,000 ohms are placed directly in 
parallel with the entire circuit. The usual 
v.t.v.m., on the other hand, has 10 to 20 
megohms (million ohms) impedance — 
which is high enough not to "load" the 
circuit. 

With its high-input impedance, the 
v.t.v.m. is perfect for electronic servicing, 
while still being useful for general house- 
hold use. As input impedance goes up, 
however, so does price. RCA's Senior 
VoltOhmyst v.t.v.m., for example is over 
$80. In kit form, however, the price is 
about $60. A wide range of more mod- 
erately priced v.t.v.m.s is available in kit 
or wired form for those who do not need 
extremely high laboratory accuracy. Kit 
prices start at around $30. 

The latest class of meters to appear is 
the solid-state type. With their field-ef- 
fect transistors (FETs) and integrated 
circuits (ICs), they, too, offer high-input 
impedance and accuracy plus the advan- 
tage of portability. They are available 
with and without current-measuring ca- 
pacity. The solid-state jobs are generally 
a little more expensive. Still, prices st^irt 
as low as $20. * * * 



METER KIT is Heath's IM-17 solid state, portable 
volt-ohmmeter. It's $20, has 11 megohms d.c. input 
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NEW IN 



Audio/Video Tape Recording 




COLOR VIDEO TAPE CARTRIDGE is part of 
an engineering prototype of a home enter- 
tainment console. The CVR XXI (Color 
Video Recorder Twenty-First Century) in- 
corporates a cartridge recorder, a playback 
unit and a color TV receiver. One hour of 
material can be recorded on the tape, 
which reverses to play or record on paral- 
lel tracks. Arvin Industries, Columbus, Ind. 




SAPPHIRE PLAYTAPE I is one of Playtape's 
new Music Machines. It's a solid-state AM 
receiver and tape player designed for 1968 
Volkswagens. The $85 unit, made by Mo- 
torola, plays cartridges from the Playtape 
library. Playtape, 115 Broadway, New York. 




SOLID-STATE TAPE DECK is Harman-Kar- 
don's entry into the tape deck field. Among 
the stereo TD-3's many features is a third 
tape head for erasing. Price of the deck is 
$200. Harman-Kardon, Inc. Plainview, N.Y. 



CASSETTE TAPE RECORDER features dem 
onstration tape among accessories, which 
include remote-control mike, earphone, 
case. It's battery-powered; a.c. adapter op- 
tional. It's $55. Channel Master Corp., 
Ellenvllle, N.Y. 

Citizens Band Radio 




DIRECTIONAL CB ANTENNA comes in kit 
form. The X-27-5 "beam" from Mosley is a 
5-element unit with 9.5 db. forward gain. 
Kit is $44; 3 and 4-element kits are also 
available from $30. Mosley Electronics. 
4610 N. Lindbergh Blvd., Bridgeton, Mo. 
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TINY CB CAR RADIO has 5-watt power on 
six channels. The 12-v. Amphenol 750, 
supplied with channel-9 crystals, measures 
434 X 2 X 51/2 in- It's $80. Amphenol Corp., 
2875 S. 25th Ave., Broadview, III. 
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ELECTRONICS . . . 



Radio/Television 




AM/FM TABLE RADIO features electronic 
tuning to scan entire dial. Panasonic RE- 
6125, the Carmel, is $70. Matsushita Elec- 
tronic Corp. of America, 200 Park Ave., 
New York. 




COLOR TV TUBE, checked with photocell 
and meter, exhibits great gain in bright- 
ness over previous designs. Color Bright 
85 is in 1968 Sylvania sets. Sylvania 
Electric Products, Inc., 730 Third Ave., N.Y. 



Hi-Fi Components and Systems 




AUTOMATIC TURNTABLE is complete com 
ponent: base and cartridge are part of Gar- 
rard Module SLx. The $70 machine is 
ready to use. British Industries Corp., 
Westbury, N.Y. 
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FM TUNER KIT is an afternoon's project, 
since difficult and critical sections are 
prewired, pretested and prealigned. The 
Scott solid-state LT-112B-1 Broadcast 
Monitor Tuner incorporates field-effect tran- 
sistor circuitry and integrated-circuit IF 
strip. The kit is $200. H. H. Scott, Inc., 
Ill Powdermill Road, Maynard, Mass. 




CONELESS LOUDSPEAKER is flat as a 
board in dimensions. But full-range sound 
is achieved with conventional electromag- 
netics driving plastic wafers. Model P20, 
113/4 X 14"/i6 X I'/u in., $15. ERA Acous- 
tics, 311 East Park St., Moonachie, N.J. 



Electronic Systems 




ELECTRONIC DESK is a complete com- 
munications center. The V.I. P. Electronic 
Desk, 74 in. wide and 36 in. deep, con- 
tains an electric clock, AM/FM radio, por- 
table a.c./d.c. tape recorder, VHF/UHF 
television receiver, remote TV camera con- 
trol for closed circuit TV, high-intensity 
lamp, and a.c. outlet. Price $1300. Avail- 
able from Interstate Industries, Inc. Mer- 
chandise Mart, Chicago, III. 
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Cut metal with a band saw 

All you need to handle metal- 
cutting jobs on your band saw is 
one of the special blades designed 
for metal work and some means 
of reducing the speed of the saw. 
One of the simplest ways to slow 
down the saw is to power it off 
a metal-cutting lathe, as shown 
at right. Simply clamp a small 
pulley in a three-jaw chuck to 
provide a belt connection at the 
lathe, and with the use of back 
gears, you have a choice of speeds 
to match the work. It's a simple 
setup that works. — V. H. Siddens 

Bend tubing with a pulley jig 

When you have to bend a 
length of soft tubing and a regu- 
lar pipe bender isn't available, 
you can improvise an efficient 
bender using a V-belt pulley. 
Choose the pulley diameter that 
will give you the desired degree 
of bend. Then slide a rod through 
the shaft hole and use it to hold 
the pulley upright against the 
floor with your foot while you 
bend the tubing around it. Use a 
slow, steady pressure and you'll 
produce a smooth bend every 
time with no chance of kinking 
the tubing. — Victor H. Lamoy 




NEXT MONTH IN SHOP AND CRAFTS 

TRIPLE-SCREEN ROCK SORTER. All you rockhounds will want to check this unique 
construction project in the July issue. It's a 30-lb. specimen separator that disassembles 
into a compact package for true portability. Made from materials that are easily avail- 
able, the rock sorter costs less than $20. You'll find the plans in next month's PM. 

KIT FOR A RADIO-CONTROL PLANE YOU CAN FLY. In just 12 to 15 hours, you can build 
— and fly — one of the new and exciting ARF (almost ready to fly) plane kits. Next 
month's subject will be a Sabre with a vacuum-formed fuselage, a molded Styrofoam 
wing and a remarkable resemblance to the F-86. Radio-control installation details will 
also help you to fly in a hurry. 

HI-LO CAMPER SHELL FOR YOUR PICKUP. The July PM will include plans for an easy- 
to-build box cover that bolts over the bed of your truck and turns it into a snug shelter 
cabin. If you want more headroom, just slip in the high-rise sides. 

BUILD YOURSELF A HOME SODA BAR. Closed, it looks like a hi-fi cabinet, but when 
the lid's open, you're all set to be your own soda jerk. Everything's handy to make 
refreshing, carbonated beverages for less than half what you pay at a store. And best 
of all, there are no bottles to return or cans to discard. It's in full color in our July issue. 
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Wiere do you find the answers to 
this sunnnfier's hottest question? Right 
under the question. Out of Schlitz? Look 




THE '69 CARS 

(Continued from page 67) 

haven't matched GM's concealed wind- 
shield wipers. Chrysler may have them on 
a couple of their bigger 1969 models, but 
Ford won't have them until 1970, as will 
the Chrysler intermediates. Wraparound 
bumpers, something the Thunderbird pop- 
ularized several years ago, followed by 
Pontiac, are catching on throughout the 
industry. But vertical headlights — started 
by Pontiac in the early 1960s and then 
completely dropped this year — will be off 
the last of competitors' cars in 1969. 

So much for a general summary of the 
1969 cars. For a look at specific models, 
here's a company-by-company and divi- 
sion-by-division rundown: 

GENERAL MOTORS 

Chevrolet — The full-size Chevy will 
have bulging fenders, recalling some cars 
of yesteryear. The front end has a re- 
cessed plastic grille surrounded by the 
bumper. The grille peaks at the center, 
giving a V-shaped look. Taillights are 
still mounted in the bumper in clusters of 
three, but will be rectangularly shaped. 
Length is about one inch over the present 
214. Sedans will have a new roofline. 

The Camaro, like the big Chevy, will 
have new sheet metal and may be about 
four inches longer. Chevy lis, Chevelles 
and Corvettes, new this year, will get 
some new trim and ornamentation. GM 
officials say there are still no plans to 
drop the Corvair and it apparently will be 
continued unchanged. There will also be a 
new three-speed automatic transmission 
for the small-engined cars. 

Pontiac — The Grand Prix, formerly built 
on GM's full-size "B" body shell, will be 
based on a new design, called the "G" 
body. Basically, it's a GM "A" body modi- 
fied for intermediate -size cars. The "A" 
body has a 112-inch wheelbase, but the 
new GP wheelbase has been stretched to 
118 inches. The hood, about a foot longer 
than on intermediate -size cars, will be 
superlong, but with overall dimensions 
close to that of the present GP. The car 
will have a new snout featuring a V- 
shaped grille — a modification of the pres- 
ent battering-ram front end on Pontiacs. 

The Pontiac Firebird, introduced as a 
mid-year model in 1967, will get its first 
major styling change in 1969. While the 
shell will be carried over, there will be 
new exterior sheet metal. It also may be 
slightly longer. The car may have rubber 
bumpers, the first car so equipped. 

Pontiac will continue as an industry 
innovator. The company that first hid the 
windshield wipers is now going to hide 



the radio antenna. Where? Some think in 
the windshield pillar, others in the roof. 
Not everything will be hidden, though. 
Headlights will be out in the open. An- 
other innovation will be heating coils in 
the backlight, a neat way to defrost the 
rear window. 

Oldsmobile — There will be new body 
shells for the "88" and "98" series. Olds 
will keep the split grille, but because of 
headlight placement, it will be closer in 
appearance to the Buick. The Toronado 
will get a new grille, taillamps and orna- 
mentation. There's also unique side 
sculpturing on some of the Olds cars. 

Buick — As elsewhere at GM, the new 
Buicks will eliminate side vent windows. 
The full-size cars will have a wraparound 
grille resembling that of the Riviera. 
Buick will make its own version of the 
new, low-cost three-speed automatic 
transmission for the Special series. 

Cadillac — Cadillac will keep its tradi- 
tional cross-hatch grille, but go back to 
horizontal headlights. The Eldorado will 
have only minor ornamentation changes. 

FORD MOTOR CO. 

Ford — ^The standard-sized Ford and 
the Mustang account for about 75 percent 
of the division's sales, and both will be 
all new in 1969 — a big change by any 
standards. The wheelbase on the big Ford 
will be up two inches — going from 119 to 
121. There will be more curvature to the 
side glass, and more tuck-under at the 
rocker panel to give a rounder, more 
streamlined appearance. 

Ford will try to stay one step ahead of 
its station wagon competition by intro- 
ducing a tailgate that can be opened like 
a door, but with the window up. On 
Ford's original two-way tailgate, the 
window had to be down to operate it. 

The really big bang out of Ford next 
year will be the Mustang. It just may be 
the hottest production car this side of the 
Atlantic. Due is the Mach 1 Mustang — a 
car inspired by the Shelby limited pro- 
duction versions. It even looks the part 
— with simulated air scoops on the rear 
quarter panels, a rear-end spoiler and a 
functional air scoop on the hood. What's 
more, the duck tail, et al, are metal, not 
add-on plastic pieces as on the Shelby 
cars. The air scoop is so functional it's 
part of the engine — that is, it fits through 
a hole in the hood. 

Under the hood of the Mach 1 — a name 
Ford used for a recent dream car — is the 
428-inch Cobra Jet engine. Other racing 
features include a pop-up gas cap and 
outside locking pins for the hood — plus a 

complete, high-performance package that 
(Please turn to page 174) 
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You'll have to wail until you get theiHS to rough it . . . 




Chevrolet Suburban 



3/4-ton Fleetside Custom Camper Pickup 



Chevroiets 
have coil springs 
at all tour wheels 



You can have all the rugged going you want 
—after your Chevy camper pickup or Subur- 
ban gets you there. But on the v\/ay, settle 
back and enjoy the smooth ride. 

Chevy's secret: deep coil springs at every 
wheel. Plus an Independent Front Suspen- 
sion that blocks road bumps and jolts before 
they're passed on. It's enough to turn a cor- 
duroy road to velvet. 

For power, you can count on Six and V8 
engines ranging from 155 to 310 horsepower. 
With savings you can count on because every 
Chevy truck engine uses regular gas. 



Choose your Chevy pickup, then order 
from a long list of special camper equipment 
from heavy-duty springs to auxiliary bat- 
teries. When you order a 9-passenger 
Suburban, you still get over 40 cu. ft. of 
cargo space behind the third seat. 

We think things like mountains, woods and 
lakes ought to bring out the hardy soul in you 
—not the trip getting there. That's why Chevy 
recreational vehicles are so popular. And 
why you ought to see your Chevrolet dealer 
sometime soon. . . . Chevrolet Division of 
General Motors, Detroit, Michigan. 




America's first choice truck every year since 1937 
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includes a new limited-slip differential 
and shock-absorber system. 

What next? In addition to a superper- 
formance version, the Mustang will also 
have a new superluxury version with a 
fancy interior, geared to compete with 
the Cougar and Firebird. 

The basic body is new, but keeps a 
strong resemblance to the present Mus- 
tang. The side scoops in the doors are 
gone, but the famous rectangular grille 
remains. However, the snout has a more 
thrusting look in that four inches have 
been added to the front end of the car. 
There are also two sets of headlights, the 
second within the grille, where the racing 
or parking lights used to be on some 
models. The car is a little roomier inside. 

Where does all this leave Shelby? He's 
supposed to be working with Ford on a 
new two-seat sports car due out some- 
time in the 1969 calendar year. 

Aside from the Cobra Jet engine, which 
first appeared as a Ford option this past 
spring, the company will have a new 351- 
cu.-in. V8 and a new 250-cu.-in. Six. 

Lincoln-Mercury — ^The 1969 L-M mod- 
els will mark the end of a three-year 
product development program designed 
to put the division in a position to com- 
pete model-for-model with the best of 
GM's offerings. The final phase will be 
the introduction of a new line of cars — 
the Marquis. Presently a model in the 
Mercury line, it's now being upgraded to 
compete with the Buick Electra and Olds 
98. The Marquis resembles the Lincoln, 
but has disappearing headlights. It will 
have a restyled interior and full-width 
concave rear taillights. 

At present, the full-size Mercury is 
built on a 123-inch wheelbase. That will 
be changed next year when the full-size 
cars will show up on both 121-inch and 
124- inch wheelbases. The Mercury Ma- 
rauder will be built on the 121-inch 
wheelbase — same as the new Ford. The 
Marquis, on a 124-inch wheelbase, will be 
four inches longer overall than tiie cur- 
rent Park Lane. 

Intermediate-size Mercurys will get 
facelifts since they were all-new in '68. 
The Cyclone will get minor front and 
rear ornamentation changes. The Mon- 
tego two-door hardtop will have a new 
roofline — one which is more formal ap- 
pearing — similar to that of the new Ford 
Torino. The Montego line will add a Col- 
ony Park wagon with wood-grain side 
paneling. The Marauder looks like Mer- 
cury's answer to the Dodge Charger. It 
has the same "flying sail" extended roof- 



line and simulated scoops in the rear 
quarter panels. 

The Cougar will undergo major changes 
and add a convertible. The horizontally 
split grille is out, but there is still a V- 
shaped protrusion in the middle. Head- 
lights are still concealed. Grille fins, how- 
ever, are horizontal instead of vertical. A 
sculpture line on the side of the car re- 
sembles that on the Buick. The new Cou- 
gar will be three inches longer and two 
and one-half inches wider. 

The Lincoln-Continental gets an "egg 
crate" grille with strong vertical defini- 
tion. It's square-shaped in the center, like 
the new Continental Mark III. There's 
even more luxury touches than usual on 
the inside. The Mark III is unchanged. 

CHRYSLER CORP. 

Chrysler-Plymouth — ^The Plymouth 
Fury and all Chryslers will have an all- 
new body shell. However, the unitized 
floor structure and chassis are carried 
over from current models. Side windows 
will be even rounder than GM's in 1969. 

Intermediate-size models will get only 
trim changes. But Chrysler, knowing a 
good thing when it sees it, will add a con- 
vertible to its popular Road Runner line. 

The compact VaHant and sporty Barra- 
cuda will receive extensive trim changes. 

The company, still trying to find a niche 
in the luxury market for the Imperial, 
will make another effort to match GM's 
successful approach to styling an expen- 
sive car. But Chrysler's going to save 
money, too, by shortening the wheelbase 
from 127 to 124 inches to match its other 
lines. It will drop Imperial's convertible. 

Dodge— With the Chrysler "C" body 
being revamped for 1969, the Dodge Po- 
lara and Monaco models will also be 
changed. In the intermediate field, the 
Dodge Superbee — the division's answer 
to the Road Runner — will add a two-door 
hardtop and convertible model. 

AMERICAN MOTORS 

The Ambassador will undergo major 
front-end styling changes. Wheelbase and 
overall length will be increased four 
inches. Vertical headlights are replaced 
by horizontal lights on both Ambassador 
and Rebel. The Rebel looks different, too, 
but will not have all new sheet metal. 

The Javelin and AMX will have only 
minimum ornamentation changes, as will 
the compact American line. 

For the industry as a whole, the model 
change will cost about $1 billion, meaning 
one thing is certain — you will have to pay 
more for the 1969 models. Prices will 
probably go up more than $100, and war- 
ranties will be restricted. -k-k-k 
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Only MepCruiser 
builds G different 
drive units. 




Oupnew III drive is Tor the really big jobs. 



This is the big one . . . largest stern drive 
unit in the industry. Swings a 20" prop. De- 
livers runabout performance on heavy 
houseboats and workboats. The III drive 
is a brand-new unit, designed with easy 
maintenance in mind. It has a completely 
sealed oil system topside: check oil or gear 
lubricant, change propellers, oil filter . . . 
without ever hauling your boat out of the 
water. Our III drive is available with either 
the 250- or 325-hp MerCruiser V8. Both 
engines have as standard equipment 




Mercury's Thunderbolt ignition without 
breaker points for unmatched ignition per- 
formance, reliability and economy . . . plus 
exclusive Power Trim, a new adjustable 
motor mount and Jet-Prop. Only MerCruiser 
offers you a choice of 8 engines ... 60 to 
325 hp . . . and 6 drive units, each perfectly 
matched to do one job best. To find out 
which goes with which, the man to see is 
your MerCruiser dealer. . .one of more than 
2.000 throughout the U.S. and Canada. With 
MerCruiser, The Payoff is Performance. 




Kiekhaefer Mercury, Fond du Lac, Wisconsin. Division of Brunswick Corp. Kiekhaefer Mercury of Canada, Ltd. Kiekhaefer Mercury of Australia Pty. Ltd. 
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1000 EARS OF SOUNDPRINTS 

(Continued from p<ige 81) 

average male speaking voice resonates at 
120 cycles, the average female at about 
twice this frequency. The sound spectro- 
graph records frequencies all the Wl^ 
from 50 to 7000 cycles. 

The scanner is connected to a stylus as- 
sembly and a drum on which electrically 
sensitive paper is mounted. Changes in 
frequency appear on this paper as differ- 
ences in the height of rec<mled lines. 
Time is indicated by distance on the hori- 
zontal. Volume shows up as shading — the 
louder the sound, the darker the area. 
Depicting loudness by shading this way 
produces a "bar" print It is also possible 
to inoduce ''contour^ prints in -which tSm- 
ilar volumes are shown as wavy lines like 
similar altitudes on a topographic map. 

Voiceprints are actually only one of 
many Idnds of soundprints. Almost any 
sound can be depicted in the same way. 
^e uses to which these pictures of sound 
can be put are almost endless. Ornitholo- 
gists who have used soimdprints to ex- 
amine the songs of birds in detail have 
been amazed at what their ears had 
missed. A Swainson's thrush, for example, 
was foimd to sing six or eight separate 
songs every minute, seldom repeating any 
of Ihem. llie robin has a vocabulary of at 
least a dozen phrases, and the catbird 
dearly articulates more than a himdred. 

The detail of sounds contained in sound- 
prints — or spectrographs, as they're called 
technically — also permits deciphering gar- 
bled or damaged recordings. Clues to the 
causes of several aircraft crashes have 
been provided by meticulous soundprint 
analysis of pilots' last radio transmissions. 

In surgery affecting the sounding diam- 
bers of the throat or head, such as a cleft 
palate operation, the progress of the pa- 
tient can be checked by comparison of 
his soundprints. A tumor growing in this 
area may be detectable in the same way. 

A tool for psychiatrists 

A voice also betrays the emotional state 
of the speaker. Fear, happiness, anxiety 
are all x^ected in ihs tone and speed of 
our voices. Some of the variations are so 
small, however, that even a trained psy- 
chiatrist's ear may miss them. The sound- 
ixrint does not. It will detect the slight in- 
crease in frequency, the rising inflection 
at the end of a word, or the faster tempo 
of speech that signals a well-hidden anx- 
iety in the speaker. Such clues may help 
a doctor to predict a violent change of 
personality in schizophrenic cases. 

Perhaps the most dramatic use of the 
soundprint in medicine has been in the 

176 



diagnosis of heart diflSculties. Before sur- 
gery can repair faulty heart valves, for 
instance, it must be determined just which 
valve is malfunctioning. At present, doc- 
tors measure pressure above and below 
these valves by catheterizatioii— a com- 
plicated and painful procedure in which 
long tubes must be run through veins in- 
to the heart's chambers. By comparing 
soundprints of hearts suffering from 
known faulty conditions with those of the 
patient, it is easy to tell which valve is 
bad. 

"We can see the day not too far dis- 
tant," says Kersta, "when a heart condi- 
tion can be diagnosed by telephone." In 
such a system, the sotmds of the heart 
would simply be telephoned to the sound- 
print machine from the patient's home cr 
a doctor's office. 

Through breathprints, asthma and other 
allergy difficulties can be diagnosed with- 
out probing. Air whistling through con- 
stricted passages makes characteristic 
noises that show up on soundprints. Cata- 
logs of such sounds, as well as others 
given off by body fluids, are now being 
assembled at several medical centers to be 
used as standards for comparison. 

Spotting failures early 

Soimdprints are also finding important 
uses ia industry. Aerojet General Corp., 
troubled with possible failure of missile 
shrouds during test firings, has turned 
to the soundprint for help. Transducers 
pick up high-frequency vibrations from 
the shrouds. By analysis of the resulting 
soundprints, weaknesses are detected be- 
fore actual failure. 

Similar soundprints can provide infor- 
mation on the interior condition of tur- 
bines, jets and even ordinary truck and 
auto engines. Out-of-balance shafts, im- 
proper cam action, failing gaskets — ^all 
these faults and more betray their pres- 
ence by vibrations that the soundprint 
can detect. 

One piano manufacturer uses sound- 
prints to sort out good and bad hammers 
by the tone they make. How many more 
applications the soundprint may find is 
anycme's guess, but it is safe to say tint 
anything that gives off a unique soimd can 
be analyzed by this new science. 

For more wan a decade, research has 
been lavished on a device that would rec- 
ognize a spoken word or command. The 
sound spectrograph, coupled to a com- 
puter, should be able to recognize not aaly 
a command but the particular voice 
speaking the words. Thus the voice-club 
may be just around the comer— its door 
opens only when a paid-up member re- 
cites the proper password! 
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WeightlifteiL 





Delco Pleasur-Lifts replace ordinary 
rear shocks. They are true air- 
adjustable shock absorbers that'll keep 
your car at the proper driving attitude 
and road height even with heavy 
loads in the rear. 

When Pleasur-Lifts aren't compensat- 
ing for the load, they work like a 
regular shock. Then when you need 
a lift, simply add air. 

O Handy air-fill valve can be installed in any 
location for quick, easy inflation. For more 
convenience an Optional Power-Pac assembly 
can be installed to provide an air pump with 
instrument panel control. 0 Nylon tubing 

resists deterioration. With- 
stands constant flexing in 
temperatures as low as 

-40°F. 0 Tough, 
pliable neoprene air boot 
is interwoven with 
two-ply nylon cord for long life. O ^i** chamber 
is completely separate from internal shock 
absorbing unit. Normal shock action is assured 
even when air is removed. Stop at a United Delco 
dealer for Delco Pleasur-Lifts. To find him, just 
Dial Delco at 800-243-0355 any hour, 
any day, free. (In Connecticut call 
collect 325-4336.) Dial just as you 
normally dial long distance. 
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This is an orbital sander. Shock-Proof. 
No adaptors. No three prong plugs. 
No grounding necessary even when wet sanding. 
Round and round it goes at 10,000 orbits. 
Twice as fast as the others. About 1/3 the 
price of one make we can think of. 
$12 under the price of another. 




Millers Falls GREENFIELD. MASS. 

The safest name in tools 



, y ^ LEARN TO EARN ! 



NO CORRESPONDENCE • NO HOME STUDY • CONTRACTOR OWNED • VA APPROVED 



Students train on the machines thev 



Western's araduate students are 



will operate 

All training by fully qualified in- 
structors 

Students live at the school 



readily accepted for employment 

Many courses of study are offered 

WRITE TODAY FOR FREE SCHOOL 
CATALOG 



WESTERN SCHOOL 

OF HEAVY EQUIPMENT OPERATION 

Associate member of Associated General Contractors and A.R.B.A. 

BOX 510 • WEISERJDAHO 



Dept. M-8 




NAAAF 




ADDRFSS 1 


CITY 


..STATE 



Tape this ad to the back of your TV or Radio Set 



ALL TV-RADIO 

RECEIVING TUDES 



*1 



K • ALL BRAND NEW. First Quality. All Types Available. ^ 
• Orders Shipped Same Day Rec'd. • Unconditionally ^ 
Guaranteed • 24 Month Warranty. 
Send $1.50 for ea. tube + 50^ postage & handling of 

L entire order. i 
FREE: Write for TV Test Chart to Dep't. PM-68 J 



UNIVERSAL TUBE CO. cape May, n.j. 08204 



INVESTIGATE ACCIDENTS 

Train now to enter this $19 billion industry. Urgent need 
for men. No selling. Free placement help. Many career 
choices. State approved for veterans' training. Send for 
free book of facts. No obligation. 

Universal Schools, 

Dept. PM-88. 8801 Hillcrest. Dallas. Texas 75205 



WANT MORE MONEY? GET INTO 



Coast-to-coast, high-paying jobs in photography are waiting 
for people with the "know-how" to fill them. You can 
quickly, easily qualify at home with the world-famous 
NY! Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 58th Year. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 49-6, 10 West 33 St., New York, N.Y. 10001 



UNIMAT 




the precision lathe and professional multi-purpose tool that 
lets hobbyists grind, polish, bore, mill and drill with no 
prior skill. For free literature, write Ameriran-Edelstaal, 
Inc.. Dept.5-P8,350 Broadwav. New York. N Y. 10013 



BASEMENT 
TOILET 'M'^' 




TO OVERHEAD SEWER OR SEPT$C TANK. 

NO DIGGING UP FLOORS. INSTALLS EASY. Write 
MePHERSON, INC. BOX 15133 TAMPA, FLA. 



Free ^^ater well 
planning guide 

Goulds Pumps. Inc . Seneca Falls. N Y 13148 
Yes. I want to know how to get the best wa- 
ter well system for my new home, vacation 
home or remodeled home. Please send me 
your new, free booklet. 

Name 

Address _ County 

City State Zip 





Foley Manufacturing Co. 

616-8 Foley BIdg., Minneapolis, Minn. 55418 

Send for FREE book on Money-Making 
facts about the sharpening business. 

NAME_ 

ADDRESS 

CITY 



r^r^ BUSINESS a 

OWN 

No Money 
Down 

Here's an unusual oppor- 
tunity to start a business 
of your own without In- 
vesting any money to get 
started . . . that's because we 
know that any person who wants 
to succeed In a prolltable saw 
sharpening operation can make 
money. Thousands are already 
doing It but every neighborhood 
can use this service. No need to 
quit your present job — Start In 
Hparetime and build It Into a 
money-making tull-tlme busi- 
ness of your own. 

No Experience! No Selling 

The easy-to-operatc Foley Saw Filer is automatic — It does 
the job for you. You can be doing business the day after 
you receive your machine. And with a saw filing business 
customers will come to you. Xo door to door selling! You 
are supplying a much needed service. If you'd like more 
information about this uni(|ue business opiHjrtunlty. return 
couiwn (no salesman will call) and we'll .send you our fact-tilled 

MONEY-MAKING BOOKLET /^^f/ 



_STATE_ 



.ZIP CODE. 
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YOUR FIRST MOTORCYCLE 

(Continued from page 97) 

engines rages today among cyclists like 
the "Ford man, Chevy man" dispute 
among car owners. As is customary in this 
type of argument, a lot more heat than 
light is generated, but there are a few 
facts buried in all the smoke and fury. 

Generally speaking, two-cycles tend to 
use more gasoline and oil per mile than 
do four-cycles. Also, sparkplugs don't last 
as long. Two-cycles are more critical as 
to "tune" than four-cycles and are noisier. 

Their advantages are basic simplicity 
and high-horsepower output from a light- 
weight engine. However, this high horse- 
power is obtained at the expense of being 
"peaky" — that is, optimum power is ob- 
tained through a rather narrow band of 
high I'pm, and below this band, power 
tends to fall off abruptly. This is the rea- 
son motorcycles equipped with two-cycle 
engines have been going to five and six- 
speed transmissions, whereas the four- 
cycles stick to four-speed boxes. 

The biggest two-cycle readily available 
is the 500-cc Suzuki 500/5. But Yamaha, 
Suzuki, Kawasaki, and Bridgestone in 
Japan, and Jawa in Czechoslovakia, all 
make 305 to 350-cc two-strokes. 

Four-cycle middleweights include the 
500-cc Velocette, Royal Enfield, Triumph 
TIOOR, 441-cc BSA Victor, the BMW 500- 
cc (exactly the same as the 600-cc except 
for piston displacement), and the Honda 
dual-overhead-cam 305-cc. From Italy 
comes the 350-cc single-cylinder, over- 
head-cam Ducati. 

It is in the lightweight field — from 125 
to 300 cc — that the two-cycle really be- 
gins to come into its own, however, with 
such sophisticated features as rotary in- 
take valves, five-speed transmissions, 
tuned exhausts and oil injection systems 
(which make it unnecessary for you to 
mix oil with the gas). 

The Japanese builders tend to build 
highly tuned, highly developed two-cycle 
machines. So do the makers of Spanish 
Ossas, Montesas and Bultacos. On the 
other hand, the Austrian Puch (distrib- 
uted in the United States under the All- 
state label by Sears), BSA Bantam and 
the Jawa are aimed more at those in the 
ride-to-work crowd who don't mind mix- 
ing their gas and oil and who value de- 
pendability over performance. 

Even though two-cycles are increasing- 
ly popular in the lightweight class, there 
are many manufacturers who prefer to 
stay with their four-stroke designs. On 
the average four-cycle engines are more 
conventional, some being pretty much un- 
changed for years. 

180 



Besides BMW, lightweight four-cycle 
machines include the 160-cc Garelli, the 
160 and 250-cc overhead-cam Ducati, the 
250-cc Harley-Davidson (made by an Ital- 
ian subsidiary), and the 250-cc Benelli 
(Wards sells certain Benellis under the 
Riverside label, by the way). From Brit- 
ain comes the 250-cc BSA Starfire, and 
from Japan the 160, 175, 250-cc Hondas. 

The bantamweights, machines that dis- 
place from around 80 to 125 cc, are great 
for getting around town and campus. The 
most economical to buy and operate, they 
get through dense, tangled urban traffic 
jams with the ease of a bicycle. They can 
be parked just about anywhere a bi- 
cycle can, and are so light they can be 
horsed around for off-street parking. 

Most of them are two-strokes, but Be- 
nelli, Moto-Guzzi and Honda make four- 
strokes in this range. 

Still smaller motorcycles are available, 
most so severely underpowered they are 
little more than toys. Even in Japan, where 
economy is all-important, they are being 
eased off assembly lines due to lack of 
buyer interest. 

So far most of the machines mentioned 
are intended for paved-street use. There 
is, however, an increasingly popular type 
called a "street scrambler," designed for 
the fellow who intends to do most of his 
riding in the street, but who likes now 
and then to get off in the dirt and climb 
hills, crash through brush or cross creeks. 
Basically, these are street machines with 
street suspension and full legal equip- 
ment — lights, an effective muffler, a li- 
cense-plate holder, and so on — but with 
exhaust pipe (or pipes) tucked high up 
out of the way. Often they have slightly 
lower gearing for additional pulling power 
and come equipped with "knobby" tires 
for better traction in the dirt. In their 
purest form — minus legal street equipment 
— such machines are often called "trail" 
bikes. Some makers, however, refer to 
their street scramblers as trail bikes. 

There are two motorcycles that approach 
this street/off-road problem from the op- 
posite direction. The Italian Moto-Beta is 
a 100-cc two-cycle specifically designed 
for American dirt competition events, 
scrambles, endures, cross-country runs 
and the like. It can give a good account 
of itself just as it comes off the dealer's 
floor, but for street use can be fitted with 
the legally required equipment. 

A similar machine is the 90-cc Hodaka, 
built in Japan to the specifications of its 
American distributor and available only 
in the United States. Like the Model "T" 
Ford, it comes in one color, one model. 
It's a true dual-purpose machine because 
(Please turn to page 182) 
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World's Only PRE-SMOKED PIPES! 

Dr. Grabow 



WORLD'S FINEST IMPORTED BRIAR 



Starfire $5.95 

Viscount $6.95 



Commodore. $7.95 
Eldorado ...$10.00 



IM 



IMI 



BREAKING-IN 

Your favorite blend never had it 
so smooth, right from the very 
first puff because: the world's 
only pre-smoked pipe needs no 
breaking-in I What curing does 
for tobacco, pre-smoking does 
for your Dr. Grabow. 



For FREE information Booklet, Write Dept. PM, DR. GRABOW Pre-Smoked Pipes, Greensboro, N.C. 
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EASY TO REPLACE 


THIS MODERN WAY 



AMERICA S FINEST 
BASEMENT DOOR. 



The BlIco Co., Dept. R-66 
New Haven, Conn. 06505 

Send for the folder which tells you how to 
add new beauty and convenience to your 
home. Replace that troublesome wood 
door with a modern Biico. All steel, per- 
manent, watertight, opens and closes at 
a touch! 



NAME- 



ADDRESS- 



CITY. 



STATE- 



.ZIP- 



The secrets of the EXCITERS! 



Here's how Yamaha's exclusive 5-Port Power bene- 
fits you. 

With Yamaha's two extra transfer ports, on the 
back side of the cylinder, each induction charge 
completely scavenges the stale gases from the 
combustion chamber and spreads the fresh induc- 
tion mixture throughout the entire cylinder area. 

Result: quicl<er throttle response, greater torque 
. . . higher top end, better fuel economy and a broader 
power range — all because there's a clean and com- 
plete charge for each power stroke. Cylinders, heads 
and plugs stay cooler. And fuel waste is virtually 
eliminated. 



Why not discover the secrets 
of the Exciters for yourself? 
This year, there are 20 
great models to choose 
from. All thoroughbreds. 
All at your Yamaha dealer's. 



While you're there, ask for your free copy of Yamaha's 
brochure of Exciters for '68. Or write: P.O. Box 54540, Los 
Angeles, Calif. 90054, Dept. PM-6-8. Canadian Distributor: 
Yamaha Division of Fred Deeley Ltd., British Columbia. 
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New Table Top Invention Puts You In . . . 

PROFITABLE RUBBER 
STAMP BUSINESS 




Horn* Oparators now mak* 
$16.50 AN HOUR in Busi- 
ness once monopolizod by 
a few big companies 

Special rubber stamps bring: higrh 
prices — cost only pennies to make 
on new. low-cost table top machine. 
Take 27 cents worth of material, 
make perfect stamps, the kind businesses 
and offices now buy by the dozen at J2.7S each. MaKe up to 
(16.S0 an hour. Start in spare time in your own home. Run 
machine on kitchen table usine ordinary electrical outlet. 
Make any kind of stamp. We'll send you free information 
without obligation about this established, highly profitable 

f)usine8s. Wm'll even halo ffnance your mtart. For free 
nformation send name ana address today on a postcard to: 
Rubber Stamp Div.. 1 51 2 Jarvis. Dept. R2F0. Chicago. I II. 60626 



GET 
INTO 



ELEGRONICS 

V.T.I. traininK leads to success as lechnicians. field en- 
Riiieei-.s. specinli.His in communicaiions. guided niiP^iU'S. 
computers. i:ular. auiom.'iiinn. Has^ic & ad\anced courses. 
Kk'ctninlir KimiiieiM-iiiu TechnMlcijiy aiid Electronic Techncil- 
o-;v cuii ii'ula holh available. A--">< . deirree in 2!' mo.<!. 
B.S. obtainable. G.I. approved. Start .Sept.. Fel). Dorms, 
campus, lli^^h Sriiool Ciadoatc or t-'iuivalent. Cataloj?. 

VALPARAISO TECHNICAL INSTITUTE 

DEPARTMENT O, VALPARAISO, INDIANA 46383 




HAVE 
YOUR OWN 

MAIL 
ORDER 

BUSINESS 



EASY DROP-SHIP PLAN 



start now — build your own Christ- 
mas & all-year business! Sell 65 
popular products with catalog 
printed with your name, address. 
No risk — you get cash in ad- 
vance, we Drop Ship orders. Sam- 
ple catalog, details FREE. 
GIFT GUIDE. 3408V2 MOTOR AVE. 
DEPT. 74, LOS ANGELES 90034 



BEGIN AT 
HOME 
part'time 

NO 

MERCHANDISE 
INVESTMENT 



rj Itam how you 
can buy used 
engines $15 up, 
new engines $30 

with FREE con- 
fidential list and 
coupons when you 
order your plans 



e BUILD THIS MINI-BIKE! \ 

Plans reveal step by step details! , 

• BUILD A RACING KART! ! 

Complete frame for less than 

RUSH $2 for plans indicate type) or 
send 25^ for circular describing plans \ 
PLANS, Box 517. Omaha. Nehr Rn<n j 




GOVT. SURPLUS 



SAVE ro 90% 




VICKERS HYDRAULIC MOTOR 

Produces 16 hp. @ 3000 nPM witli a 
oil. in. rev. of .950. Workincr pressure 
3000 P.SI. Reversible. Inlct.outlel ports. 
Shaft Vs"— 16 tooth spline. Like NEW. 
GOVT COST 56 12. Shpp. Wt. 12 ll>s. $54.50 (.SU<. #2122) 



DC JET GENERATOR ARC WELDING KIT m^. w 

G.E. 400 AMP DC continuous duty @ 3700 RPM @ 43 V.D.C. 
Capable of up to 600 AMP intermittent. Kit contains Gen., 
Volt. HeK., Kleclrmle Holder. Welder's Helmet. Toeitle switch, 
weldlni; Rods & Welder's Gloves & 2 Rheostats. All units 
i;uaranlee<l pre-lested. .shpc Wl. IIO llis. Approx. GOV'T COST 
S7O0. Complete Kit $64.50 '.stk. #7.".i Iiicl. wirinir diaKrani. 




MOTORIZED REDUCTION GEAR 

110 to 1 reduction. 1/2 HP S 62 RPM 
under load @ 24 V.D.C. Reversible. Also 
runs well on 12 V.D.C. at reduced ratine. 
Exc. as heavy door opener, sidewalk cart motor, winch or cap- 
sUn.-5/h" shaft, 12" L x 4" W x.434" H. GOVT COST 8249. 
Gov't overhauled cond. Shpc wt. 12 Ihs. $17.50 (Stk. #231 II 




NEW! BIG! 1968 CATALOG 



Send 25c for amaziner catalog with lOOO's of 
bargains In hydraulics: electrical, marine, auto- 
motive Items, etc. Order from this ad. All prices 
FOB Culver City, SOC'r deposit required for all 
COD sales. Cal. res. add 5C'c sales tax. Must 
Include your zip code number. Satisfying mail 
order customers thru>out the world for 23 years. 



AIRBORNE SAUES Ca Nt PMeEs 

8501 Stellar Or. • Box 2727 • Culver City, Calif. 90230 



YOUR FIRST MOTORCYCLE 

(Continued jrom page 180) 

— although it comes with full street equip- 
ment — its suspension, frame geometry, and 
so on are specifically designed for going 
in the rough. There are probably more 
accessories and options available for the 
Hodaka than any other motorcycle on the 
American market. 

Some authorities claim the 100-cc street 
scrambler is the ideal bike for the begin- 
ning rider. It's cheap, tough, generally un- 
temperamental, and its fairly high ground 
clearance allows it to be ridden over 
fields and on trails out of the way of traf- 
fic. Once you learn to ride and handle 
your mount in the rough, you'll find pave- 
ment riding a cinch. 

There are many advantages to buying 
a new machine. For one, just about any 
motoi'cycle available on the American 
market can be delivered immediately if 
you buy new. You get a warranty that 
may cover as much as 25,000 miles (e.g., 
Benelli). You know the condition of your 
machine and the care it has received, 
whereas with a used machine you may 
have doubts about its reliability. And, of 
course, there is always some risk that the 
used cycle may be just about worn out, 
although with the modern motorcycle this 
is pretty much a rare occurrence. 

The buyer of a new bike has the defi- 
nite advantage of being able to specify 
the exact equipment he wants. Such 
things as choice of handlebars, gas tank, 
sprocket ratios, tires, seat and foot pegs 
may make the difference between a ma- 
chine that is a pleasure to ride and own, 
and one that is thoroughly unlovable. 

The outstanding advantage of buying a 
used bike is the cost factor. Motorcycles, 
like everything else, are cheaper second- 
hand. A remarkably large number of cy- 
cles are offered for sale by the original 
buyers before they have run a thousand 
miles. In almost every case, they are good 
buys if they aren't beat up, don't leak oil 
and run properly. There can be a 30 to 
40-percent (or greater) saving over the 
price of these same bikes new. 

Many older machines are in surprising- 
ly good shape, but unless the individual 
cycle is known to the buyer, it can be 
like buying a pig in a poke. The general 
appearance of a used motorcycle is im- 
portant. If it's scroungy-looking on the 
outside, likely enough things are in the 
same shape inside. The best bet with a 
used bike is to buy from a dealer willing 
to give a definite guarantee. In any 
event, bear in mind that as a rule of 
thumb, parts for Japanese motorcycles are 
cheapest. Good riding! * * * 
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SHATTERPROOF CUTOFF WHEEL 

(Continued from page 155) 

at the rim, new particles are constantly 
exposed, making the wheel self-sharpen- 
ing. We deliberately wore a disc down 
from its original 7-in. diameter to about 2 
in. and it was cutting just as well at the 
end as at the beginning. 

The disc is actually two tools in one. 
Used edgewise, it's a cutting wheel. Used 
on its side, it becomes a grinding wheel. 
It will smooth, shape, sharpen and sand 
a variety of materials from wood to tough 
iron castings. It can also be used to strip 
off old paint and other finishes. The open 
mesh construction prevents the disc from 
clogging and keeps the abrasive particles 
cutting cleanly. 

A rubber backup pad — the kind used 
with a conventional sanding disc — can be 
mounted behind the wheel to give it added 
stiffness when you want to press against 
its face. For cutting, the pad is removed. 
Only about 'it; in. thick, the disc makes a 
very fine cut — much narrower than a con- 
ventional cutoff wheel. This is handy for 
making precision cuts, such as in notching 
a tile to go around a pipe or mitering a 
piece of angle iron for a corner bend. The 
disc also smooths as it cuts, so that further 
finishing is seldom needed. 

Using the wheel does require a certain 
knack. You must let it do its own cutting 
— you can't force it. Pressing too hard just 
wears the rim without speeding up the cut. 

Good speed is important, too. The disc 
performed best in a drill turning at 2200 
rpm and did moderately well in a 1200- 
rpm model. It performed least satisfacto- 
rily in drills of 500 to 800 rpm. 

The disc's thinness calls for care when 
you're following a line. If the wheel starts 
to wander off, you can't horse it back 
by brute force. This just twists the disc 
and may cause it to jam. The trick here is 
to back off, grind away the material side- 
ways until you're back on the line, then go 
forward again. 

The disc is not a substitute for the 
heavier type of rigid cutoff wheel on jobs 
that are best done with a portable circular 
saw. Its main charm is as a handy, all 
purpose, cut-anything shop accessory that 
you can chuck in a drill at a moment's no- 
tice for a variety of chores. One important 
caution: Because the wheel throws quite a 
shower of chips and dust, protective gog- 
gles are a must. 

The new wheel will be called the Zip- 
pidi-Do. It will be sold in a kit including 
a rubber backup pad and a V4 -in. -shank 
arbor. Price will be $4 from Coastal Ab- 
rasive and Tool Co., P.O. Box 337. Trum- 
bull, Conn. 06611. ★ ★ ★ 
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Meet 
the sharper 

shooter. 




The brand-new Kodak Instamatic 
814 camera lets you shoot sharper, 
clearer pictures your very first time out. 
And for two reasons. One, it has the 
superb new super-sharp 4-element//2.8 
Kodak Ektar lens. Two, it does 
practically everything for you 
automatically. 

Just drop in the film. Automatically, 

P JUS^flpP adjusts for the film 

Mbwa-i speed. Automati- 
cally adjusts for the 
light, too . . . tells 
you if the batteries are okay. . . warns 
when to use flash. And for easy 
shooting, both film and flashcube 
advance automatically. 

See this sharper shooter, less than 
^140, at your Kodak dealer's. 

Price subject to change without notice. 

Kodak Instamatic 814 
Camera. 
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DRAINS cellars, cisterns, wash tubs,- $ 
IRRIGATES- CIRCULATES - SPRAYS 



8 



.95 



^ 1.001 uses. Stainless sh.Tft. Wnn'l rust cir cloc! Use 
^ 1 (6 HP motor or l.nrser . . . -i i III" fi>r >ip to 2.JOO GPH: 
450 GPH 80' hl'/h: or I .«()() CPU from 25' well. 1" 
Inlet: ^/■i' outlet. Couplinj; inrlvided fi-ee. $8.9S. 
HEAVY DUTY BALL-BEARING PUMP. I'p to .->.20ll GPH' 
<ir a.OOO GPH from J.l' well. I 1'4" inlet: I" outlet. S12.9S 
ro.itpaid if cash u-illi order. MO\KY BACK (WAltASTEK 



Centrifugal and Gear Pumps in All Sizes 
LABAWCO, Box 7, Belle Mead, N. J. 08S02 



MOLDS 



Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 



CONCRETE MACHINERY COMPANY. 




SEND 
$2.00 



P 0. BOX 99 • HICKORY 2 . N. C. 28801 



BUILD THIS COOKOUT BAR 

(Continued from page 136) 




CLAY FIELD TILE laid in ditch along footing of wall 
and covered with gravel, drains seepage from bank 



The Law-Trained Man Wins 
GreaterSuccess in Business 




STUDY 



LAW 



AT HOME 



EARN AN LL.B DEGREE FROM LA SALLE 



A knowledge of Law is regarded today as indispensable 
equipment in every activity of business. Multiply your 
opportunities for rapid promotion, big 
income and personal prestige through 
LaSalle law training in your spare time. 
Under supervision of LaSalle's distin- 
guished faculty, you complete the course 
without interfering with your present job. 
Your study is illustrated with actual 
legal cases. Mail coupon now for Free 
illustrated booklet to LaSalle, 417 South 
Dearborn Street, Chicago, Illinois 60605 



LAW 



TUtlnlNO TO* 
lEtDOIIHir 

. , , , * 

<a 

It-- 




LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 
417 S. Dearborn, Dept. 78.062, Chicago, Illinois 8060S 

IMea.se .send me your free illustrated booklet 
"Law Training for Leadership" 



Name Age. 



Address 
City & 
State . 



Zip 

County No. , 

212 



184 



COOKOUT BAR IS BUILT UP of blocks and faced 
with brick after water and electric lines are in place 

with water and tamping it to 8 in. This 
was followed by installing form boards, 
adding reinforcing wire, pouring the con- 
crete, striking it off level, scratching the 
surface with a rake and finally covering it 
with building paper for curing. Scratching 
the surface is done only if the patio is to 
be tiled, otherwise you simply trowel the 
concrete smooth when it begins to set It 
will take a week for the concrete to cure 
properly during which time it should be 
kept moist with a hose. 

You will notice in the photo showing 
the form boards that separate forms are 
provided so the footings for the wall and 
cookout bar can be poured separately 
(Please turn to page 186) 

POPULAR MECHANICS 



i.aterial 



Now Possible To 
Shrink Hemorrhoids 

And Promptly Stop Itching, 
Relieve Pain In Most Cases. 

Science has found a medication with 
the ability, in most cases -to stop 
burning itch, relieve pain and actually 
shrink hemorrhoids. 

In case after case doctors proved, 
while gently relieving pain and itch- 
ing, actual reduction (shrinkage) took 
place. 

The answer is Preparation H®— 
there is no other formula like it for 
hemorrhoids. Preparation H also 
soothes inflamed, irritated tissues and 
helps prevent further infection. In 
ointment or suppository form. 



MAKEVS«12AN HOUR AT HOME 



Let Me Prove It To You FREE! 

I'll show you how Plastic Sealing: and 
Laminating: at home, spare time, can 
give you as much as SI 2 each hour you 
operate. Table-top machine sets up anywhere. 
Easy. Fun. Noexoerienceneeded. Wefurnish 
everything:. We'll even help finance you. No 
house-to-house selh'nfir. Orders come by mail. 
Write for facts FREE. No salesman will call. 

WARNER ELECTRIC,1512Jarvis. Dept. L-2-FO,Ctigo. 111.60626 





MAG 



BUILD YOUR OWN 

WHEELS 



No drilling, cutting or welding. 
Precision die made — Beauti- 
fully finished in Mag and pol- 
ished Chrome. Clear Illustrated 
instructions included. 



ea. 



Order to 



4fo/22o» 

POSTAGE PAID 
U S. Pal #3.312.509 
MONEY BACK GUARANTEED To Make 
W Your Wheels Look Like a $150.00 Set. 

Send tire size 13*. 14", orlS'with Check or IVIoney 

ST. CHARLES- 
MO. 63301 



1 WAG STYLE 



HOUSE of CHROME dept P. 3050 Hwy. 94 No. 



ENROLL— EARN YOUR DEGREE 

of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible 
Philosophy (M.Ph.B.), Graduate of Bible Philosophy 
(G.Ph.B.), Doctor of Metaphysics (AAs.D.), or Doctor of 
Divinity (D.D.). Chartered by State, Correspondence 
Courses only Please write for FREE BOOKLET. 

AMERICAN BIBLE INSTITUTE 

Dept. PM, Post Office Box 8748, Kansas City, Missouri 64114 



BKAHDS! m FARM 



rATLESS 




m<i.i>i,i4HH»>^i,M.wiigiTnfiM!lil»l:nf3;|[H4 
W FREE • SEND FOR YOUR FREE CATALOG* FREE! 



REMABLE TIRE DIST.,1111 Chestnut St., Camden. N.J. 



MAKE 
IVIONEY! 



REPAIR 

HYDRAULIC^^^ 



Earn while you learn at home. Millions of 
jacks in i»% and auto service stations, 
trucking firms, boijy shops, riggers, fac- 
tories anil farms need servicint . . . most 
of which you can learn to repair. We show 
you NOW. Start spare time in your base 
ment or garage. Big opportunity for me 
chanics. ACT NOW! 

Write for Foldei PM6 and Free Bonus Offer 



Hydraulic Jack Repair Manual Co., Inc. 

O.P.O.BOX 3 • STATEN ISLAND, N.V. 10314 



Build Your 
CAMPER 

Complete, easy to follow 
Camper or Trailer Plans $^.95 
Instructions. Material List. e». 
SATISFACTION GUARANTEED 
Pickup Cover Plans $2.00 
Econoline Van or Bus Con- 
version Plans— indicate 
elioice ea. $2.9.t 



EQUIPMENT CATALOG 51P« 



KcfuMilalilo (III first onlcr. 
8KNI)I)IMK l>KT.\n,S 
SAVE 50»o ON CAMPER KIT 
All items from our cittalot: In 
huiUl a .$1.7!).-. ramper. 8", lo- 
lO'li- or Chassis Unit. 




VIKING CAMPER SUPPLY, INC. 

94-BP Glenwood Ave.. 
Minneapolis, Minn. SS403 

Please send fop 

which I enclose $ 

NAME 

ADUIIESS ^ , 

CITY _^ 

STATE ZIP * 



A VUA Mir INDUSTRIAL TYPE 
U W nMmKK TRANSFORMER WELDER 



WELD-CUTBRAZESOLDER-HEAT 



IRON-STEEL -BRONZE -BRASS /^T 
ALUMINUM AND OTHER METALS / / > ' ^ 



I'mffssional Kk't'lric Arc Wflder. Ideal 
fur IIoiiic, .Shop. Kuriii or Iiulii.<lriiil 
use. The handiest tool in your uork- 
sliop. Weld. Braze. Snider, t ut. IJemI 
all uietals. Do expert work on .voiir 
first jol). Hiiiltl or repair Boats, Trail- 
ers. .Vulo Bodies, parts, fenders, metal 
and urnaiiiental iron furniture, fixtures, 
farm eiiuipnient. garden loids. tilc.veles. 
to.vs. ete. Operates on any prciperlv 
wired 110 V. .\.C. line. Coiiiplete uitii 
lielinet, arc torch, electrode holders, 
tlux, solder rods, cables, instructions 
FIVE YEAR GUARANTEE. ID div 
money hack trial. ONLY $49.50 f.o.b.) 

DYNAMIC WELDER CO. ffp? 




Only $49.50 f.o.b. Send 
only $6.00 check or 
m.o. Pay postman bal- 
ance plus charges. 
EASY PAY PLAN. Low 
down paytnent. Pay as 
you weld. Write today. 



SOUTH FEDERAL STREET 
D2-F, CHICAGO 16. ILL. 



SECOND 
HOME 



IDEAS 




StcflRd bflfflai for feisurs tivino 



Forty-eight pages of prac- 
tical ideas for leisure 
homes. Color illustrations and floor plans for 
24 designs, from ski cabins to year-round and 
retirement homes. All are architect-designed 
and call for simple, low-cost plywood con- 
struction. Book tells how to get complete 
plans. For your Second Home Book, send 
250 to American Plywood Association, Dept. 
PM, Tkcoma, Wash. 98401 (USA only). 
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RADIAL ARM 
SAW KIT. . . 
for under ^100 




Buy direct from fac- 
tory, assemble your- • 
self. Incl. V2 h.p. G.E. 
motor, easy to follow 
instructions, all parts, 
nuts and bolts. Guar, for life pat. pend. radial arm track; twice 
the usual bearings for extra rigidity, greater precision. Rips 24", 
crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any stand. Vb h.p. or larger will do) $84.85. With optional 
G.E. motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 
Write for brochure. Terms if desired or check or M.O. to 
American Machine & Tool Co., Dept.PM68, Royersford, Pa. 19468 



BUILD THIS COOKOUT BAR 

(Continued from page 184) 





ERSIH MULTICORE 
5-GORE SOLDER 



BUY IT AT 
RADIO-TV 
PARTS STORES 



EASY DISPENSER 
ONLY 690 



LIVE-CATCH ALL-PURPOSE TRAPS 




Write 
FREE 
CATALOG 

Trap without injury squirrels, chipmunks, rabbits, mink, 
fox, stray animals, pests, etc. Sizes for every need. Also traps 
for fish, sparrows, pigeons, crabs, turtles, quail, etc. Save 
409< on low factory prices. Free catalog and trapping secrets. 

SENSITRONIX, Dept. M14, 2225 Lou Ellen, Houstonjex. 7701 8 



Cut this COUPOnTI 

learn to Cut Oof worry 
and Down on 
grass cutting costsi 
Send Coupon 
1^ today! 




Send me* FREE Literature 
1^^^^ REEL MOWER 

. . . and also on Devere-locfce rotary and 
Monco-locke highwheel moweri. I'd like th» 
name of c/osesf dealer too. 



(name) 



(street) 



(city) 
Mfg. Cos., Inc. 



(state) (ZIP) 



5675-L MacCorkle Ave.. S.W. 
South Charleston, W.Va. 



COMPLETED WALL, faced with brick, is finally capped 
with a poured-in-place concrete coping 2 in. thick 




METAL GRILL establishes height of poured counters. 
Partially completed open firepit is shown alongside 

from the patio. The footings are actually 
poured first, then the forms are pulled out 
and strips of expansion felt are placed 
against the concrete befoie the patio is 
poured. Wiring for the lamp posts and 
piping for the water should be in place 
before any concrete is poured. 

I built the cookout bar around two 
metal grills, one made by the Majestic Co., 
and the other by Donley Brothers, and 
used concrete block to lay up a rough 
structure. Then I faced the block with 
used bricks bought for a penny each. 

Forms for the poured-slab counters are 
partially supported by two wooden cabi- 
nets which provide on-the-spot storage 
for pots and pans and charcoal. Note that 
I covered the chimney top with a slab, too, 
leaving an opening in the brick at the 
front for the smoke. I later gave the 
counters and the coping along the top of 
the wall a coat of latex paint. The pit for 
the twin-fire grill holds two charcoal bas- 
kets which hang on each side to char-broil 
steaks hung between them. The pit mea- 
sures 121/2 in. wide, 20 in. deep and 32 
in. high. The main grill is a complete unit 
— you simply brick around it. * * * 
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POPULAR MECHANICS 



>•>• 





TO READERS OF 

POPULAR 
MECHANICS 



Volume 1 of the All-New. Profusely Illustrated 
"Do-lt-Yourself" Reference Library for Home 
Handyman. Craftsman. Hobbyist. Sportsman- 
Chock-Full of Stepby-Step "How-toDolt" 
Ideas. Plans. Projects and Shopping Tips 
to Save You Money... 




16 DELUXE VOLUMES 

3,U6 "Ho»-To-Do lt"P3[ts 
IVE1 10,000 -SNOW-ME-ltOW- lUOSTUTIMS 
"Instint Index" ol Mere Thin 7,000 Entrms 
mm iNo sc«FF usisTun. wuuiu imitMS 

HUGE 8V<i- X 11- VOLUMES 



Save Hundreds of Dollars on Repairs and Home Improvements 

Enjoy Thousands of Exciting Hobby and Craft Ideas for Family, Home, Garden, Car, Boat, Vacation 



Now. . .we are proud to offer you the prod- 
uct of POPULAR MECHANICS' most ambitious 
publishing venture. And we are delighted to 
send you Volume I Ffce-and future volumes 
for Free Trial-so you can see for yourself, 
without risk or cost, I'ust how valuable, use- 
ful to you and your family the New POPULAR 
MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA 
can be. 

Your Free Volume I gives you a wealth of 
valuable illustrated "how-to information to 
help you solve common car ailments ... add 
a bedroom . . . collect antique guns . . . use 
power tools... make musical instruments... 
build and use backyard barbecues . . . antique 
furniture . . . catch fish . . . anchor boats . . . 
make models and toys... build a boat... 
letter your own signs . . . repair auto bodies 
...buy and fix home appliances ... load your 
own ammunition . . . fix a leaky basement . . . 
plus "Proiect-a-Plans" for animal cut-outs 
and letterlng-and ever so much more! 

Consider the thrill of owning a more mod- 
ern, more beautiful home... a h^dsome 
boat ... a smoother running car ... a cabin 
In the woods or at the shore. Imagine your 
wife's joy with a more efficient kitchen . . . 
a more luxurious porch or patio. Think of 



your children's pleasure with custom-built 
water-skis or a new mini-car. All these can 
be yours for the cost of materials alone when 
you have this exciting new DO-IT-YOURSELF 
ENCYCLOPEDIA. 

Save High Labor Charges — 
Up to $12 an Hour 
Best of all, you save such high costs of 
labor as electricians at $4.79 an hour, paint- 
ers at $4.05 an hour, plumbers at $4.31 an 
hour, TV repairmen at rates up to $12.00 an 
hour-even more. 

You can actually use this Encyclopedia to 
save $15.0O $2O.OO on a TV adjustment, 
$75.00 on laying a slate walk, $300.00 on en- 
closing a porch. You can build a professional- 
looking desk for just $19.00 in materials, a 
big barbecue for just $12.00, a sturdy cabin 
boat for only $600.00, a whole new garage or 
porch for only $500.00 to $700.00 -and this 
"know-how" is there when you want it! 

Every imaginable subject of value to your 
"do-it-yourself" talents Is covered. Whether 
you're a home handyman-or not very handy 
at all-there are illustrated, easy-to-follow, 
step-by-step instructions for all your home 
maintenance problems: plumbing ... wiring 
. . . painting . . . papering . . . decorating . . . 



and more. Money-saving, up-to-the-minute In. 
formation and diagrams on appliance repair 
...TV adjustments ... automobile repair... 
power tools, to mention a few. 

Every Page Offers an Exciting New 
Benefit for Your Home and Family 

Turn to any of the 3,13S big pages in this 
fabulous Encyclopedia, and you'll discover 
new ways to nave more fun out of life ... to 
live better for leu money. You'll find count- 
less ideas and plans to increase leisure-time 
enjoyment for you and every member of your 
family-plus ideas for earning a substantial 
spare-time income. 

Your First Volume FREE— No Obligation 
Accept your Free first volume now-entlrely 
at our expense. Thumb through it-select a 
plan or project-use It at your workbench. Try 
to imagine 16 such magnificent volumes 
side-by-side, offering you money-saving tips 
. . . labor-saving information . . . time-savinc 
advice . . . plus a host of valuable home- 
improvement ideas. 



Here are just a few of more than 7.000 specific entries in the 'Instant Indeji' 
covering projects, plans and ideas for better living, greater savings for you and your fami/y. . . 

ROOfS -EvvrythinB you ahoulii 
know about roofi uid rooAnK. 



APPLIANCES — Complete money* 
uvintf Az'it initrtiction* pliu 
for* You Buy" tip*. 

BASEMENTS — Wkterprooflnv : 

ftnUhiriB wdU. mlmir. floor: ft<l<l- 
inc laundry, workshop, darkroom, 
bar. muair renter, built-ins. 



OARDCNING 

m«nt. control 
axftte ahruba. 



Hnw to build equlp- 
>eetlB, mulch, prop- 




KITCHENS— Step-uvinK layouU. 
LANDSCAPING- Buihl reUminr 



MilU. iiatir 



plant ahnibc: fell 



Mon«r>aavinK 



BATHROOINIS- 

modelinx ideaa. 

BEDROOMS- How to increaie 
aleet'ins uuartera, atoraxe spare. 

CEILINGS 

installation. 



All about matcriala. 



68 OtUiM ArticlM 

on ELECTRONICS, 
RADIO. TELEVISION. 
Ml Fl. TAPE, STEREO: 



FIX TOUR CAR! 538 
"show-how" photo- 
graphs, drawinft. 
diagrams on automo- 
bile care and rapair. 



CONCRETE -Th« ABCi of h^w 
to mix. ujw and raat. 

DOORS -How to hana a door, 
ebooae hardware, drenrat^. 



76 Ptctura-Filtad 
ArttclM on BOATS 



ELECTRIC WIRING -AII the 
baaics of home wlHnc 

GARAGES— Build carport or ga- 
ragr with ateli-hy>step ptani. 



MOTORCYCLES 

pair. 

MOVIES— Add a soundtrack to 
home raoviea. Novel tUlinc te«h- 
nitjues. 

PLUMBING — How to do your own 
plumbing. 

POWER TOOLS How to uw. re- 
pair all kinds. "Before You Bw" 
tips. 

REFINISHING-How to aet the 

prufestlonaNlookina finish you 



SHELVES— Decorative storaae - 
txTTTianent or adjoatablc. 

STAIRS Herr are the aecreta of 
eifMrrt stair construction. 

SWIMMING POOLS -How to corv- 
Care and re- "true* the pool to fit jrour bttdfet. 

TOrS- Make all kinds- wheel 
toys, pull-toya, powered toys, ac- 



n-toy*. dollhoui 

USED CARS Recond itiun your 
old car and add dollars to Ita 

worth. 

WOOOWOHKINO- Ui. th. mrlh- 
wU thr ri(,rrti u,p. 

YARD IMPROVUIENTS 
...AND EVER SO MUCH MORE! 




ABSOLUUVf 
NOTHINB TO BUY! 

|_ Mail N ow for Your FREE Vojume 1! 

I POPULAR MECHANICS Book Division 

I 250 West 55t»i St, New York. N. Y. 10019 816 

j Please send me, entirely free. Volume 1 of the new, illustrated 

, POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA. I'm not 

I obliged to buy anything -now or later -but am entitled to receive 

I additional volumes on approval as published each month Alter 

1 examining each volume free lor 14 days, I either return it and 
owe nothing - or keep it and remit low subscriber price of $3 49 

I a volume, plus shipping. I reserve right to cancel any time - wilh- 

I out obligation. Whatever I decide, Volume 1 is mine to keep free! 



Name 



Address 



City 
& Slate 



Z.pCod. □□□□□ 



POPULAR MECHANICS Book Division . 250 West 55th St, New York, N.Y. 10019 I_ 



I Signature 



JUNE 1968 
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BUY GOVT SURPLUS SAVE TO 85% 



FISH/WORM SHOCKH 



$7.95 



Dm SI I .N 

• ( ITEM ^70 ) • Harmt 
wwm% wilhoul digging, cleor 
privote fonds of cootm d&h. 
Hand cronkcd uml puts ou> tl&- 
VAC. On)«s powt<ful tlrctricol 
fittd in ground or wal«r. Ideol 
lor •■p«rim«nt», iKocking fun of 

porttw. »tc. SAFE. 7j" « 3' « 

4". Shpg. «l. 3 lbs 




BATTIiY OIAI MOTOR 

Can Oav't Ovar SITI.M 




$25.95 ro. 



• ( ITE» ■571A ) . . Pow«<ul. 

ball bvering unit. U»e wilti worn) 
gMf wtndits. build hoists, 
tltcrric cois, etc. Operates on 
6 to 12 volts DC. 20 to I geor 
rol.o. IMf reversiUe. 130 270 
RPm 6-12 VOC ShoftS 8- d 
. M Z l. 6"dii«ti < 15". Shpj. 
«t. 30lbs. 



WAU TYPI TILIPHONI 




$7.95 



• (ITE»*=715-W). 

AutomoliC Elflctric 
phontt. Ideol for uM ot •■- 
tension phones, fof use on prtvote 
systems, etc. Work on any com- 
mercial telephone system. Recon- 
ditiortcd, tested, guorgnteed. Ex- 
cellent condition, work like new. 
Shipping wei^t 9 lbs. 



lOOO'i of Kargaint; Surplus, Exc*ss Invantory, 
■ rand Nam* Equipfn«nf H,*r«iius • Ptwt Ptmn 
HiRches • Ct»r Meteri • Suneiriiii lettruineiits • Ptimpi • HtlMri 
CenprtSMrs • Taltpheiiai • Imeeuliri ■ tliciieflics • Many Ollttrt 
"SATISFACTIOH OH MONEY lACX CUARANTEI" 



SURPLUS CENTER 



Lincoln, Nebraska 
Zip Code 68501 




WARNING 

U.S. Surplus High Speed Milling 
Files going fast. New, in G.I. Packs. 
Hardened steel, for filing, milling, 
routing, drilling— any work in metal 
or wood. Use in Va in. drill, etc. Big tools, from Va to IV2 
in. wide. Get these most useful tools now. 

22 tool set — government cost $109 S 9.00 to you! 

46 tool set — government cost $265 SI^.OO to you! 

100% GUARANTEED. WE PAY POSTAGE. A LIFEIME BUY!! 
THE SURPLUS CENTER 

LANCASTER. TEXAS 75146 



BILL PROBLEMS? 

WE CAN HELP YOU -TODAY 

NOBODY REFUSED UP TO $18,000.00 
Bad Credit No Problem ■ Not a Loan Co. 



Send Your Name and Address For FREE Application 
To Nearest Office 



INTERNATIONAL ACCEPTANCE, dept. M-8 

^ 5133 N. Central Ave.. Phoenix, Ariz. 85012. 
^ 119 Ann St., Hartford, Conn. 06103, 

if 507 Carondelet St., New Orleans, La. 70130 
or 504 Victoria Ave., Windsor, Ontario, Canada 



GIANT 



^^^^m%^\ Guaranteed 
B^^B^^^^ brand - new 
^B^^^^ Gov't, surplus. 
• ^Hi^B^B Durable heavy- 

duty Neoprene rubber. 

Easily inflated with 

vacuum cleaner, auto 

air hose or fill with 
locally available Helium. Fly adv. signs high in sky. Visible 
for miles— terrific for attracting crowds to Sales, Fairs. 
Roadside Stands. Sports, Gas Stations, etc. 2' beach-ball 
size, 5 for $1 - 4' size, 2 for $1 — 10' size, $1 - 16' size, 
$5 - 28' size, only $10. Sorry, no CCD's. Add p r 

^Nm'PRODUCTS CORP. "#ro°»ftVfo7of' 





The super-penetrating rust sol- 
vent that loosens rusted nuts, 
bolts, screws, parts ... in sec- 
onds! Powerful, yet safe on all 
metals... use it on your 
watch or farm tractor. 

Radiator Specialty Co. 
Charlotte, N. C. 28201 




AMAZING MAN-MADE GEMS 

(Continued from page 102) 

beam is too perfect for Mother Nature to 
have made." Laser material must be made 
synthetically to obtain the necessary size 
as well as the unbelievably high crystal 
perfection and purity. 

A single laser beam can carry thousands 
of radio, television and telephone mes- 
sages all at the same time. Ruby lasers 
can chip rock and weld and trim metal. 
They are valuable as range finders for 
military uses and, in medicine, may soon 
serve as scalpel to produce "bloodless 
surgery." All this because a French chem- 
ist decided he would synthesize a ruby. 

Union Carbide has developed Verneuil 
furnaces of a size and capacity that would 
startle their inventor. When giant lasers 
are needed, the boules are grown as long 
as 24 inches. If the boule is I'otated on its 
side, it grows along its edge, forming a 
disc. Discs can be grown up to 8 inches in 
diameter. If the boule is rotated and 
slowly withdrawn at the same time, the 
result is a conical shape. Balls, cylinders, 
slugs and other specialized shapes are 
now made to order by using varied 
growth techniques. 

The extreme hardness of sapphire 
along with its ability to take and keep an 
extremely smooth polish, has made it 
ideal for many needs. Some of the jewel 
bearings in your watch are rubbed 432,000 
times a day or 157,680,000 times a year. 
Steel would quickly wear, throwing off 
the accuracy of your watch. In textile 
mills, where nylon thread runs endlessly 
across guides, steel lasts only a few days, 
while sapphire will stand up for at least 
a month or two. 

Sapphire has some characteristics of 
special importance to the space age, too. It 
is strong both mechanically and thermally 
and has shock resistance. This makes it 
ideal as an optical window for furnaces, 
high-temperature vacuum chambers and 
pressure cells. It is used in microwave 
tubes, vacuum tubes, electron guns and 
traveling wave tubes. Transparent shields 
of synthetic sapphire are needed to pro- 
tect the solar cells of spacecraft fi-om the 
high energy radiation of the Van Allen 
belt. 

Synthetic quartz is also used to protect 
solar cells. You depend on this mineral as 
a frequency filter in your radio and tele- 
vision sets. Because of it, you can select 
your station merely by pushing a button. 
A whole new world of modern science 
and industry has been opened by the pro- 
duction of synthetic gems. Their future is 
as sparkling and bright as the jewels 
themselves. * * * 
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POPULAR MECHANICS 




Dramatize 
your home 
with 
light . . . 
inexpensively 



Why pay more for the brilliant, exotic glamor 
of outdoor lighting? Montego gives you . . . 
low voltage operation for economy and no-shock 



safety 




UL approved, weather-proof trans- 
former and wiring . . . all-weather 
seal beam lights m five colors . . . 
24-hour automatic timer . . . and, 
do-it-yourself no tools installation. 
Montego is the big value at your 
garden supply or department store. 
Write for free Brochure. 



MONTEGO 



FOUR 
SEASONS 

OUTDOOR LIGHTING 

P.O. Box 12010 •Dept. PM- Oklahoma City. Okia 73112 



TUNE UP ELEaRONICALLY 

ANY CAR EVER MADE! 

^ COMPACT or LIMOUSINE 4, S or I CYLINOa 
>^ DOMESTK or FOIEKN >^ S VOLT or 1 2 VOLT 
•^rasmVE or NEGATIVE GROUND 
Wirii N«w lmprov*</ Model BM62 

DWELL TACHOMETER 

^ IHOOUnt Humgii us ECOWMT nitll MOOa IT 1S2 
nufflKiM. Nna iru: wiu mt foi irstu hmt times 

OVtl FDt TM tUTSMOTM lOOITIST MO EIKIMnniL 




i The Modf( 1 


T 167 wif/ per/ 


M o fh*. I* 




1 ,n odd.r.on 


o many ofhc-r 


olfal >oo r 


umrrowt ro menfion 



R is no longer necessary to file points to 
smoothness when using the Model 67162. 
The instrument will automatically make 
allowance for any existing "pitting" or 
"wear." • Indicate the most effective point 
setting witlieut remevinf the distributer 
cap. • Indicate the correct settings for e«- 
temal adjttstment type distributors. • Car 
manufacturers' dwell angle recommenda- 
tions are Included in the manual provided 
with the Model BT-162. • To adjust for 
mathematically correct carburetor adjust- 
ment and thus insure maximum gas econ- 



the Tachometer section of the Model BT- 
162. • To locate a "miss" you need 
only disconnect or "short" the spark 
plugs one at a time with the Model BT162 
switched to the Tachometer position You 
will be able to instantly identify which 
particular plug (or frequently its wire lead; 
is responsible for the malfunction • 
Cars with automatic transmissions func- 
tion efficiently only if the fluid pressures 
are correctly maintained. Detailed instruc- 
tions show you how to use the 5000 RPM 
range for that purpose. 



omy and quiet engine running, simply use 

CwiMi compMa, rMdy to um. Tunv-up and operating pracadura mafiual 
includad, daacribat In tfatall how to maka alt tasts. Alto inctudaf manu- 
facturcf** tfawM anylo rocommandationt (or all cars. Th« manual la youra 
to ha«p ovon if you di c lia to ratum tha inatrumant 



$2995 

SEND NO MONEY WITH ORDER 

PAY POSTMAN NOTHIHC ON PEilVERY 



Try It ftr 10 d«y« befert yeu 
buy. If complitflly sjtisfitd 
thtn send S5.00 ind p«y thf 
bilinct at the r>t« e( SS.OO 
ptr month until the total prict 
of 131.95 (plut P.P.. handlini 
•nd buditt charft) ti paid. 
If not cofnplotaly tatitfitd, 
nturn to us, no iiplanatftn 
niCissary. 



ACCUUTC INSTRUMtNT CO. INC 



Depl. 072 



24» Wkitfl n«tM Rti4. Iron. H. T. tOtir 

fieou ruin w.t cne Mcdei IT-ICj >' uliifKlo'r I lg ply SS M 

• irnm 10 tti\ •■>« BotifKf at '■)« II 00 p«r m«nn uMtii tvtai poc* 
9* ]J9 Vi iplHt r P , HMMIini *M Dw<|tt (furifli 10 M>' 1* net ut>i- 

'OCtsry, I mar '((wn tor tanctlUllcn et MCMMI 



Chfcl h«rt |ft4 inclQit S29.n Wto COwM« mn* 

»t Ntll p«r •■{ iKiHini C<««/pi TM iliK nUin tM priviiap af 
- iMor ■- - 



If you can hammer a nail, 
and miss your thumb, you 
can assemble a magnificent 





and save over $1,000! 

You don't really hammer any nails in assembling 
a Schober Organ, but the electronic work you do 
is very nearly that simpje. With the clear, non- 
technical, step-by-step instructions for which Scho- 
ber is famous, anyone can do the simple, enjoyable 
printed-circuit soldering and screw-and-nut fasten- 
ing that make up one of the world's finest musical 
instruments. Every part, bit, and piece you will 
need is included in the kits. Every component— 
and the finished organ itself— is the kind of musical 
and technical quality you would pay twice as much 
for (or more) in a store. The pride and pleasure 
of doing it all yourself is something you couldn't 
buy elsewhere for any price! 

The Schober Theatre Organ above, costing only 
$1550 if you use your own amplifier and speaker 
system, is unbelievably pipelike— sounds just like 
the old-time cinema theatre organ, with 35 voices, 
5-octave pipe-organ keyboards, and everything else 
you would normally pay over $1,000 more for. 
There are four Schober Organ models, starting at 
$645. Handsome walnut consoles are included— 
but you can save even more if you prefer to build 
your own. You don't have to buy the kits all at 
once either; you can pay as you build and spread 
out the expenditure. 

FREE INFORMATION AND DEMONSTRATION RECORDING 

Send today for your free copy of Schober's 16- 
page, full color booklet, plus 7" free recording. 

THE SCHOBER ORGAN CORP., DEPT. PM-24 
43 West 61st Street. New York, N. Y. 10023 

□ Please send me Schober Organ Catalog and free 
7-inch "sample" record. 

S Enclosed please find $1.00 for 12-inch L.P. record 
Schober Organ music. 



NAME 

ADDRESS 
CITY 



STATE ZIP NO. 



JUNE 1968 
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Briggs S Stratton — Clinton 
New Gas Engine Sale 



Never before and perhaps never again— this offer of brand new gsn- 
ulne Clinton and BrleKS & Stratton engines Including 1 yr. factory 

warranty at less than cost. Perfect power for KO-carts, scooters, 
tractors, mowers, generators, pumps, sprayers, etc. We hailed out 
3 big factories who needed cash and the savings are yours while 
(luantities last. Act fast. 




Clinton -2 > hp. Mdl. 
.lOO — Re-coil start- 
er Std. »H sh.Tft w. 
keyway— ready lo so. 
Reg. price S.">lt.r>0 
Special litem 1002i 

$34.95 

2 for S64.50 

U for ... .S190.00 



$69.95 

5'/4 hp. 
Briggs 
& 

Stratton 



Same enuine with 
12 V. elcc. start 
and battery 
rharKlng. 

y'lTvi. $94.50 



I' 



5^ 




Briggi & Stratton 2 ■ 2 

hp. Mdl. 81 100 ratch- 
et start. ••4 shaft, 
sturdy 4 cycle engine. 
Re^. price S00.5O 
.Spec Item z\'t\S 



$34.50 



•2 for 
« for 



.S67.50 
.S199.S0 



Brigg> & Stratton .'>3'4 
h|>. Mdl. 14:1:102. Re- 
coil stmt. std. 1' 
shaft w. keyway. 
and adjustiihle gov- 
ernor— .t rugged big 
engine ivatly to tackle 
any Job. 

Regular price . . »!»2 .60 
Special CCQ QR 

litem lO.-))t) . .. «Oa»a» 
2 for StaS.OO (i for S37S.OO 



Clinton-34.95 

rugged 4 c.vcle model, 
catslron cylinder 
8 std. shaft. 




2Va h.p 

Model 400. 
Alum. Block. 
Rope start— 5_ 

Item 1107 34.95 

2 For 69.95 

2V2 h.p. Clinton-39.95 

A big engine with big power. Model 
404, 4 cycle, rope start, std. shaft, 
industrial ball bearing engine. 

Item 404 39.95 

2 for 77,50 

Remember these engines are absolutely perfect and sUindard and 
uniler factory warranty. Money back guarantee. Oidei- now while 
stocks are complete. Factori es— we b uy new engines. 

STANDAROiaFpHONET WITH BELL 

Bell System late iikmIcI dial iilioiies same 
as used liy all lelephoiif conipanies. Iiieal as ex- 
tensions on any system. Kasy In coniiect. Several 
may he connected on one line. Kasily inoditled 
for private inler-coiii system. Cost $40 00 neiv- 
giiaranleed excellent cunditlnn. 
ITEM 855 NC. \Vt. S ll)s $7.45 

TRUCK OR BOAT 
WINCH 2000# 





A poHerful. coiiipacl 
installs easily even 
space. Works with any 
volt system. Keverses 
— positive brake hold; 
proof cover. Kemote 
desired. Drum holds I 
cable. Sjieeil ."io fi. pc 
terrific winch at an ec 
Item li6.3 

\vt. 



uiiuii uhich 
in limited 
1-.'. :;i or 32 
under power 
< load. I>rip 
control if 
oil fi. of U' 
r minute. .\ 
muinv price. 

$69.50 



RECHARGE ALL BATTERIES 



Only Everlite 

• Charges 6 batteries 

• Charges 3 times faster 

• Charges all batteries 

Including hearing aid. flashlight, 
lantern, radio, in (act any battery 
up to rJV. Save Money and have 
the convenience of fresh batteries 
always. Simple and KiO''; Safe. 
I'lugs into any ll.'iV. outlet. Cuar- 
for one year. .Send Jil.ii.'i 
plus $.G."i for ship- 
ping 



695 




Model 7S 



Send lot for lOO page Catalog FREK with order. Prices f, o, b. factory- 
Send check or iWO 



MASTER MECHANIC MFG. CO..Dept,^SlBurlinKton.Wis 



Southern Customers writt Dept. A-68, Box 65, Sarasota, Florida 
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SUPERSECRET SPY PLANE 

(Continued jrom yage 62) 

flamed out over Russia, What's the SR-71 
really doing? Again, only God and the 
Pentagon know, with the usual results. 

One thing is known. The pilots, even for 
routine flights, are treated like astronauts. 
They get preflight physicals, are put on 
a high protein diet-then suited up in spe- 
cial flight gear by specialists who stay 
with them until they are plugged into the 
Blackbird's system. 

The rest is conjecture. Nobody knows 
where they go, but with a 2000-mph speed 
and a 2000-mile-plus range, they could 
get there and back in two hours. Do all 
the flights take off from Beale? Well . . . 

Physically, the SR-71 is slightly taller 
and about six feet longer than the YF-12, 
and its flanged nose section resembles a 
sting ray. But to the average eye, the two 
planes look identical. Internally, of course, 
the SR-71 substitutes reconnaissance 
equipment for armament. 

The SR-71 is also reported to have prob- 
ably the most accurate (better than one 
nautical mile per hour) inertial naviga- 
tion system in any aircraft. Similar to 
those used in missiles, it is mounted on 
gimbals and takes periodic sightings of 
stars which are then fed to a computer to 
determine corrections. The plane can then 
fly, hands off, and in complete silence (no 
radio contact) with complete precision. 

Pretty sneaky. 

About the black paint. Early tests 
showed that, like the X-15, the plane is so 
fast, the skin temperatures built up so 
high they endangered the electronic gear. 
Even the Air Force decals burned off. 
Black helps keep the temperature down. 

Even so, special lubricants were neces- 
sary in the nose. The normal lubricants 
melted and ran out. Leading edge temper- 
atures reached 1000° F. 

The YF-12/SR-71 story is one of the 
best mystery stories of recent years. Why 
is one not allowed to do what it could do 
and what is the other really doing? The 
mystery might never be solved. * * * 



Choosing and Using 
THE RIGHT PAINT 

A practical guide, this 32-page booklet tells 
all about house paints, protecting metal 
from rust, spray techniques, handling the 
new epoxies and cures ifor moisture prob- 
lems. Profusely illustrated and detailed. 
Get your copy now by sending 50c for How- 
to-DO-lt Library Booklet No. HlOl to 

Popular Mechanics Bureau of Information. 
575 Lexington Ave., New York, N.Y. 10022 



POPULAR MECHANICS 



B WILL YOU BE 

■REPLACED BY 
^ A COMPUTER? 



How To Hold 

FALSE TEETH 

More Firmly in Place 

Do your false teeth embarrass you by slip- 
ping, dropping or wobbling when you laugh 
talk or eat? Then sprinkle a little FASTEETH 
on your plates. FASTEETH holds dentures more 
firmly, more comfortably. This alkaline pow- 
der doesn't sour. No gooey, pasty taste. Helps 
check denture odor. Dentures that fit are 
essential to health. See your dentist regularly. 
Get FASTEETH today at all drug countere. 



FREE BOOK 



MH£Uw7 
MAM 



Write today for a FREE copy of Illustrated law book. "THE LAW- 
TRAINED MAN," which shows how to earn the piofeKsimi.i; n.i.-in.'lui 
of Laws (LL.B.) degree through home study of the f.-unous Blin ksioiie 
I-aw Course. All necessary hooks and lessons proviile.l Mmli'i i-d-^i- 
convenient monthly terms. Write for KKKK law irainiiij; l.i.ok t.)<l;.y! 

Blaekstone School of Law, 387 N. Michigan Ave. 
Founded i«9o Dcpt. 50-A, Chicago, Illinois 60601 



MAKE EXTRA MONEY IN YOUR SPARE TIME. 
Learn Professional "PLEXIGLAS" Sign making! 
$10.00 brings you over 120 ACRYLIC LETTERS 
AND FREE INSTRUCTIONS. Send your remittance 
to DAYTONA Plostix, Box 6161, Doytono Beach, 
Florida 32022. 



NEW FROM GREAT BRITAIN! 

Bleed Brakes Automaticaliy 



Ap\/ AUTOMATIC 
MDV BLEED VALVES. 





The "Oo- It- Yourself Modem Way 

• for Automotive, Truck & Bus Fleets 

• for Personal, Racing & Sports Cars 
ABVs are acclaimed throughout 
the British Isles where they are 
used on Government vehicles 
and London Taxis. They are a 
simple, patented valve which re- — 
places your present bleed screws, and lets you bleed 
hydraulic brake and clutch systems by yourself in a 
tew minutes. In addition, they can be used on all types 
of hydraulic equipment, in aircraft, marine, radar and 
general engineering use. 

11 '^of fleets they offer a substantial saving of mainte- 
rr^ nance time. For service stations, an additional profit- 
\/ maker and time-saver. For all drivers, added drivine 
V security because you can bleed your systems yourself 
whenever, wherever you wish. /"u.ocn 

Available for all American and British cars and most 
European models. Installs easily, lasts the lifetime of 
your car. This product covered by U.S. patents 
^ ^ , ^ WHOLESALE & JOBBER DISCOUNTS AVAILABLE 

Patent Enterprises, U.S.A. 1122 So.Robertson Blvd. LA Cal 90035 
— - — — — - ORDER TODAY ~ — — — 

END OLD-FASHIONED BRAKE BLEEDING FOREVER ' 

Dept. PIVI-68 I 
.sets of 4 ABVs @ $5.25 ea. | 



j Sirs: 

I □ Please send me_ 



-extra valves @ $1.35 ea. 



I' □ Send me. ^ 
□ Send me additional literature & trade^pric'es"" 
I I enclose $ 

j VEHICLE YEAR. 
Name. 



plus applicable tax. 
-MODEI MAKE- 



Address. 



I 
I 

|^City__ state 2ip 

A Division oTPaTentTntTrpriserLtr.Tondon" "~ ' 



I 
I 



Not if you're a trained 
Computer Programmer! 

Today there are 60,000 computers installed. 
By 1980 there will be about 300,000 com- 
puters installed — one for every thousand per- 
sons in the United States. Don't become a 
computer victim! 

LEARN COMPUTING AT HOME! 
The computer industry offers you: 

• HIGH SALARIES 

• JOB SECURITY 

• FAST ADVANCEMENT 

• CHOICE OF LOCATION AND COMPANY 

• JOB SATISFACTION 

There are 50,000 openings in industry and 
government, NOW! 300,000 by 1980. $7,000 a 
year to start. $10,000, or more, after 3 years. 

CAN YOU QUALIFY? 

If you're a High School Graduate with a logi- 
cal mind, you can now learn IBM computer 
programming at home. Without leaving your 
job. 

No Matt) or Technical Training Needed. Pro- 
grammers seldom come in contact with the 
computer. 

Yes, computer programming is a way to move 
ahead fast. You can become an in-demand 
professional programmer with a few hours of 
home study a week. 

Start planning now for your future career 
opportunity. There's still time to enter this 
exciting profession. 

P fR£E BOOK TELLS ALL ^ 

j Computer Usage Education, Dept. 536 ' 

j 51 Madison Avenue. New York, N. Y. 10010 I 

I Send me full information about learning com- | 

I puter programming at home. | 

I NAME I 

I 



ADDRESS. 
CITY 



STATE. 



ZIP. 



JUNE 1968 
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ONE-MAN SPORTS SUBMARINE 

(Continued from -page 90) 

down, with the water level just reaching 
it. I raised it to the 45° position, and the 
water, gurgling all the while, rose to meet 
it again. I was still just barely on the sur- 
face. Now I raised it to the horizontal 
position. The water level came up again, 
and the sub, with me sitting in it, began 
to sink. 

Down, down we went, until finally — 
clunk — we were resting at a slight angle, 
amidst the clean weeds nearly two feet 
high, on the floor of the Springs. Despite 
the angle, the craft seemed in no danger 
of tipping all the way over. 

Even so, since my middle name is 
Chicken Delight, I pushed the pipe-valve 
back to the vertical position quickly, 
opened the compressed-air valve and we 
"hissed" our way back to the surface. 

What had happened, and what took 
Markham several years to figure out, was 
that the volume of the trapped air inside 
the chamber was adjustable — allowing the 
craft to sink or rise, or remain where it 
was, depending on the volume of air. And 
the ballast at the bottom of the craft, in- 
cluding the batteries and my own weight, 
kept the air balanced almost at top center 
of the submarine, preventing tipping. 

Trapping the air is easy. Just push an 
empty glass, top down, into a basin of 
water. If the glass is pushed down evenly, 
no water rises past the rim. What Mark- 
ham has done with the buoyancy valve is 
raise the "rim" of the sub's chamber to 
the rim of the valve. As the valve is 
raised, water enters the chamber until it 
again reaches the valve. As the water 
rises, the volume of air becomes less, and 
the craft sinks. If the valve is lowered, 
and more compressed air is forced into 
the chamber, the water level recedes. As 
it recedes, the air volume increases, the 
craft becomes more buoyant, and it rises. 

The ballast is the second important fac- 
tor. The trapped air is worthless if the 
craft does not have enough weight to pull 
it down appreciably, over and above the 
volume of air, and — most important — if 
the craft is so unstable it would tip par- 
tially or all the way to let the air escape. 

Markham solved the ballast problem by 
centering all the weight almost directly 
beneath the trapped air. Three storage 
batteries, the diver's own weight, plus 
two lengths of ordinary railroad rails slid 
in on the ballast tray alongside the bat- 
tery case keep it balanced, with, Mark- 
ham claims, a maximum tilt of 15". 

"Even if you force it," he says, "it acts 
like a pendulum and wants to return to 
the upright position." 

192 



The rails can be one, two or three-foot 
lengths, so a lightweight wife or daughter 
can ride as well as Big Daddy, making 
up the difference of body size. Or the 
rails can be slid forward or back for vari- 
ations in balance. 

All of this, remember, is without power. 
The craft will go up and down, like an ele- 
vator, with just the valve adjustments, 
but without much other control. With 
power, however, the valve can be set at 
neutral buoyancy — about a 45° angle — 
and the motors and control surfaces will 
take it up, down, forward, left or right. 

After I'd returned to the surface, I set 
the valve at 45°, turned on the motors 
(powered by the batteries I was sitting 
on), and tooled around the Springs for 
about 15 minutes. 

This is what other builders will miss. 
Silver Springs, through their glass-bot- 
tom boats, is pretty enough, but driving 
around in it underwater is pure joy. 

The sub is not a speedster. Its two mo- 
tors — ordinary trolling motors — develop, 
at best, % hp each. But it's meant for 
pleasure, so what's the hurry? 

It has two controls, operated from a 
steering wheel. Turn the wheel left or 
right — the craft's two rudders turn left or 
right. Pull the wheel back or push it for- 
ward — the motors tilt up or down. 

I could fault the sub here. I'm an air- 
plane pilot, and pulling the wheel back to 
go down, and pushing it forward to go 
up is awkward. Markham says it could 
be reversed by lowering the wheel and 
rerigging the connections. There isn't 
enough room in the nose housing now. 

A second problem is the fogging, which 
Markham hasn't solved, although I suspect 
a small electric fan might help forward 
visibility through the dome. I had to swab 
it off with a rag occasionally. 

A price list goes like this: 



Plywood $30 

Fiberglass cloth 20 

Plexiglass canopy 50 

Railroad roils 10 

Motors 80 

Storage batteries 50 

Miscellaneous fittings 15 



So $250 is a good mean average. Mark- 
ham has a source for the canopies, al- 
though he says any local plastics shop 
can blow one. Other material is stock. 

The batteries — ordinary auto batteries 
— are kept dry by trapping air the same 
way the dome traps air at the top. Their 
casing is relatively close-fitting, and only 
when you go into deep water will any 
water seep in around the bottom. 

The compressed-air tank fits neatly into 
the nose compartment, or can be worn 
on the back if the diver intends to park 
on the bottom and go scuba diving. * * * 
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Guard Your Family and Property with 



New HEATHKIT® Home Protection System 




Receiver /Alarm kit GO-77 plugs into ^qq ni: 
AC outlet, no ottier wires needed $jtl.tl3 




Smoke < Heat Detector 

kit GD-87 plugs into AC 
outlet, no ottier wires 
needed; signals Receiver 
of emergencies. 

$49.95 



Universal Unit kit GD-97 plugs into 
AC outlet; attach switches for intru- ^"SA OR 
sion or any hazard; signals Receiver vOH'.aa 





Protection U 



Intrusion 




ted 



Customize To Your Needs 



- A 

Snioke & Heat 



1 



Freezing 



32" 




,1 









POWER 
FAILURE 



Changing Temp. 



Flooding 



• Exclusive new "load" signaling method 

• Easy to install, uses AC power line for 
connecting medium • Inexpensive opera- 
tion • Fail-Safe • No false alarms • Use as 
many units as you wish • You may add ex- 
ternal alarm to Receiver, extra heat sen- 
sors to Smoke & Heat Detector, and any 
type of switch or sensor to Universal Unit, 
as you wish, to guard against any hazard 

• Numerous accessory sensors available 
from Heath • Solid-State • Easy to build, 
complete each unit in 3 hours 



FREE 
CATALOG 

Shows these and over 
300 other easy to build 
kits that save up to 
50%... Color TV. Elec- 
tronic Organs, Stereo. 
Marine. CB, Ham Radio, 
Test. Photography. Ed- 
ucational, for home & 
hobby. No skills or ex- 
perience needed. Send 
for your free copy to- 

dsy. 



HEATH COMPANY, Dept. 17-6 

Benton Harbor. Michigan 49022 

'Z Enclosed is $ 



plus shpg. chges. 



Please send models 

Please send FREE Heathkit catalog 

Please send FREE Home Protection Brochure 



Name 



1 Address 1 


1 City State 


Zip 1 


1 Prices & specifications subject to change 
J without notice. 


CL-329 J 
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Introducing 
The Super 
Sparkler! 



MAC'S IT NO. 1 The first car wax that 
produces a luster so bright it actually sparkles. 

Compare these advantages of MAC'S IT 
No. 1 with any product you've known before: 

• Greater wax content and cleaning efficiency. 

• A brighter, longer lasting shine. 

• Easier to use and easier on the finish. 
MAC'S IT No. 1 is the choice of professionals. 
Get it where you get professional service 

— at your service station. 

Remember... "Don't WAX IT, MAC'S IT." 

MAC'S SUPER GLOSS CO., INC. 

Los Angeles 90042 • Cincinnati 45226 
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ow to pass a genius 




Clip coupon here... take your first step to real success! 



All of us can't be geniuses. But 
any ordinarily talented mortal can 
be a success— and that's more than 
some geniuses are. 

Now, as in iEsop's time, the 
race doesn't always go to the one 
who potentially is the swiftest. 
The trained man has no trouble 
in passing the genius who hasn't 
improved his talents. 

In good times and bad times, in 
every technical and business field, 
the trained man is worth a dozen 
untrained ones, no matter how 
gifted. 

The International Correspond- 
ence Schools can't make you into 
a genius. For more than 67 years, 
however, I. C. S. has been help- 
ing its students to become 
trained, successful leaders — 
and it can do the same for you. 

Mark your special interest on 
the coupon. Don't be like the un- 
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now I 

I. C. S., Scranton, Penna. 18515 




INTERNATIONAL CORRESPONDENCE SCHOOLS Dept. EB266E, Scranton, Pa. 18515 

(In Hawaii: P.O. Box 413, Honolulu. Canadian residents mail to Scranton address— further service handled by ICS Canadian Ltd.) 

I'm interested In a program of Independent study. Send me your free catalog for the opportunity field checked 
below. Also, your booklet on the principles of success, and manual illustrating the ICS instruction method. 



Mr. 

Miss 
Mrs._ 



Accredited member. 
National Home Study Council. 

Convenient payment plans. 

Special rates to members 
of the U. S. Armed Forces. 



Address. 



City- 



-State. 



-Zip Code. 



Occupation. 



-Employed by_ 



-Working Hours. 



-A.M. to_ 



-P.M. 



ikRCHITECTURE and 
BUILDINQ TRADES 

Q Air Conditioning Mainl. 

□ Architecture 

□ Arch. Drawing & Design 

□ Building Contractor 

□ Carpenter-Builder 

□ Carpentry & Millwork 

□ Heating i Air Conditioning 
with Drawing 

G House Planning. Int. Design 
G Plumbing 

G Reading Arch. Blueprints 

□ Refrigeration 
ART and DESION 

Commercial Art 
D Interior Decorating 
G Sign Painting & Design 
C Sketching & Painting 
AUTOMOTIVE 
G Auto Mechanic-Technician 

□ Electrical Technician 



G Engine Tune-Up 

□ Transmission Specialist 
BUSINESS 

_ Accounting (U.S. or Can.) 
LJ Advertising 
G Business Administration 
U Canadian Business Courses 
G Creative Salesmanship 
G Gen'l Accounting 
n Industrial Psychology 
L: Managing a Small Store 
G Personnel— l!ab. Rei ns 
L Practical Accounting 
G Public Accounting 
G Purchasing Agent 
G Real Estate Sales 
r Retail Business Mgmt. 
G Sales & Sales Mgmt. 
G Secretary. Legal 
G Secretary, Medical 
G Secretary. Professional 

□ Stenographic □ Typist 



G Supervision 
: Traffic Management 

chem. enqineerino 

l; chemical engineering 

L, Chem. Lab. Technician 
G Gen'l Chemistry 
G Petroleum 
G Plastics Technician 
L Pulp & Paper Mailing 
CIVIL ENQINEERINQ 
G CIVIL ENGINEERING 
C; Construction Eng. Tech. 
G Highway Eng. Tech. 
Q Sewer Plant Operator 
G Structural Eng. Tech. 
1^ Surveying & Mapping 
COMPUTERS 
_ COBOL Programming 
G Computer Programming 
G Fortran Programming 
G Programming the 360 
□ Programming the 1401 



DRAFTING 

G Architectural 

; Blueprint Reading 

. . Design Dratting 

^ Electrical and Electronic 

L. Mechanical 

G Structural 

ELEC. ENQINEERING 

G ELEC. ENGINEERING 

G Appliance Servicing 

C Electrical Blueprints 

G Elec. Eng. Technician 

L Ind. Elect. Technician 

G Motor Repairman 

G Practical Electrician 

'Z Practical Lineman 

ELECTRONICS 

^ Electronics Fundamentals 

_ Electronics Technician 

G General Electronics 

G Industrial Electronics 

□ Telephony 



ENGINEERING 
(Protettienal R.view) 

G Chemical _ Civil 
Ci Electrical Industrial 

Mechanical 
HIGH SCHOOL 
G High School Business 
G High School (Canadian) 
G High School General 
[j High School Math. 
L! High School Secretarial 
1^ College Preparatory 
G Preparatory Course lor 

High School 

Equivalency Test 
LANGUAGES 
I French _ German 
r~ Italian Spanish 
MACH. SHOP PRACTICE 
G MACH. SHOP PRACTICE 
L] Maintenance Mechanic 
Q Reading Shop Prints 



□ Tool & Die Maker 

G Welding, Gas t Electric 

MECR ENGINEERING 

I MECH. ENGINEERING 

L' Aircraft Mechanic 

, j Industrial Engineering 

G Industrial Instrumentation 

I : Machine Design 

G Quality Control 

G Tool Design 

POWER ENGINEERING 

G Power Plant Eng n r ng 

G Steam Engineering 

TV-RAOlO 

G Color TV Servicing 

G Radiotelephone License 

L TV & Radio Servicing 

MISCELLANEOUS 

G Textile 

G Other (Please specify) 
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POPULAR MECHANICS 
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Illustrated is top-of-line Chateau series. Club Wagon prices stori below most conventional wagons. 



A better idea! 

New12-man wagon changes floor plans 
to fit your plans. 




Wide variety of floor plans, with seat arrangements for 5, 8 or a record 12 pas- 
sengers. Even a rear table is available for on-the-road work or relaxation. 



Color-keyed interiors are 
Driver con step into tfie rear 



riclily linisfied. 
passenger area. 



Got big plans for o wagon? Then here's the wagon to match 'em— the roomiest 
wagon ever built! Room for as many as 1 2 passengers . . . room for over twice the 
cargo you can get into regular station wagons. And you can choose the floor plan 
that fits your plan. But whatever the model, the ride is smooth, quiet, solid. Big reoson 
is Ford's Twin-I-Beam independent front suspension. Plus a new wide stance and 
long wheelbase. Power choices include two Sixes and a big 302 cu. in. V-8; 3-speed 
manual or Cruise-O-Matic transmissions. Shape your plans around the all-new 

Club Wagon . . . another better idea from Ford! 



ALL-NEW 
FORD 
CLUB WAGON 




s a better idea. 



© IXa t. J. HETROLDS 
TOBACCO COMPAMT. 

I.e. 




Flavor your fun with Winston 

Up front, only Winston has Filter-Blend tobaccos 
for the best taste in filter cigarettes. 

Winston tastes good...like a cigarette stiould 



FILTER CIGARETTES 




LL- RIC 
TOBACCO FLAVOR 



Cm 



